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A FURTHER  CONTRIBUTION  TO  THE 

PATHOLOGY  AND  EPIDEMIOLOGY  OF 
SWINE  FEVER. 


In  a previous  paper,  published  in  July  1915,1  I dealt  with 
the  literature  on  the  subject  of  swine  fever,  more  especially 
with  relation  to  the  “filter  passer”  aspect  of  the  subject. 
It  is  therefore  unnecessary  to  enter  again  at  length  into  the 
matter.  It  will  serve  the  purposes  of  this  paper  if  the 
conclusions  and  recommendations  advanced  in  that  paper 
are  here  set  down.  They  were  as  follows : — 

Conclusions. 

1.  From  investigations  conducted  on  material  obtained 
from  three  epidemics  of  swine  fever,  the  view  is  enunciated 
that  the  Bacillus  suipestifer  may  vary  considerably  in  its 
biological  reactions,  and  may  even  be  considered  to  be  a 
variant  of  B.  suisepticus. 

2.  From  the  epidemiological  facts  observed  in  connection 
with  one  of  these  outbreaks,  the  opinion  is  expressed — 

(1)  That  swine  fever  may  arise  in  a piggery  without  any 

connection  being  traceable  between  this  outbreak 
and  a previous  case  of  the  disease  outside. 

(2)  That  in  some  epidemics,  as  the  one  in  question,  the 

evidence  is  not  sufficient  for  the  view  being  held 
that  in  all  cases  the  disease,  once  having  arisen  in 
a piggery,  spreads  by  contagion  to  the  other  animals 

1 Bulletin  of  Edinburgh  and  East  of  Scotland  Agricultural  College,  July  1915. 
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in  the  piggery.  It  may  do  so,  but  it  is  possible  in 
some  cases  that  contagion  may  be  simulated  by  some 
common  injurious  factor  acting  on  all  the  pigs 
simultaneously,  and  producing  the  disease  in  them 
at  or  about  the  same  time. 

(3)  It  is  not,  however,  denied  that  the  disease,  once  having 
arisen  in  a piggery,  may  spread  thereafter  through 
the  piggery  by  contagion. 

3.  From  the  examination  of  this  outbreak,  and  from  the 
knowledge  of  the  numerous  cases  in  the  literature,  where 
obvious  contagion  not  being  traceable,  it  is  assumed  that 
contagion  must  have  taken  'place  in  some  recondite  fashion 
from  a previous  case,  the  view  is  put  forward  that  swine 
fever  is  by  no  means  so  contagious  as  it  is  usually  assumed 
to  be. 

4.  While  the  possibility  of  the  filter  passer  being  the  cause 
of  swine  fever  is  not  denied,  the  view  is  expressed  that  the 
evidence  for  this  being  the  case  is  far  from  compelling.  It 
should  be  specially  pointed  out  that  while  in  the  establish- 
ment of  the  causal  relationship  of  the  filtrate,  B.  suipestifer 
has  been  considered,  no  attention  has  been  paid  to  B. 
suisepticus  in  this  connection. 

Recommendations. 

Much  could  possibly  be  done,  in  the  light  of  the  results 
obtained  in  this  investigation,  to  reduce  loss  from  swine 
fever  by — 

(1)  Attending  to  the  diarrhoea  in  sucklings. 

(2)  Killing  at  once,  on  the  first  evidence  of  the  condition 

being  present,  all  “wasters”  and  “piners”  of  any 
degree  whatever. 

(3)  Attending  more  closely  to  the  general  health  of  the 

pigs.  Thus,  to  mention  one  circumstance,  they 
should  be  protected  from  sudden  exposure,  especially 
to  great  cold.  For  this  reason  pigs  should  be  kept 
in  pens  in  large  airy  houses,  entirely  under  cover 
during  the  winter  season. 

The  present  paper  deals  with  observations  made  subsequent 
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to  the  publication  of  the  paper  just  mentioned.  The  cases 
referred  to  in  it  were  derived  from  four  separate  out- 
breaks,— one  in  Piggery  I.,  two  in  Piggery  II.,  and  one 
in  Piggery  III. 

Of  the  pigs  mentioned,  pig  1 came  from  Piggery  I. ; pigs 
2,  3,  and  4 from  Piggery  II.  (first  outbreak);  pig  5 from 
Piggery  III. ; and  pigs  6-85  and  sows  1-6  from  Piggery  II. 
(second  out-break). 

Without  further  premise,  therefore,  a brief  history  will  now 
be  given  of  each  case,  in  relation  to  the  clinical  symptoms 
exhibited,  so  far  as  these  were  available,  and  to  the  patho- 
logical and  bacteriological  results.  Prefixed  to  each  of  the 
piggery  groups  will  be  given  a short  description  of  the 
piggery  surroundings  and  the  circumstances  of  the  outbreak, 
so  far  as  known. 


Protocols  of  Epidemics. 

Piggery  I. 

The  epidemic  in  this  case  occurred  in  February,  during 
a time  of  very  severe  weather  with  rain,  snow,  and  frost. 
The  piggery  consisted  in  part  of  a good  covered-in  house 
with  separate  stalls  for  the  pigs,  all  under  cover,  and  in 
part  of  a wooden  lean-to  house.  This  latter  had  an  earthen 
floor;  its  lean-to  roof  was  fitted  on  to  the  sloping  roof  of 
another  house  in  such  a manner  that  all  the  rain,  &c.,  which 
collected  on  this  sloping  roof  ran  directly  into  the  pig-house. 
The  wooden  walls  of  the  house,  in  addition,  were  in  bad 
repair,  and  had  considerable  holes  in  them.  The  result  of 
such  conditions  was  that  the  pigs  were  living  all  the  time  in 
a house  with  about  two  inches  of  water  on  the  floor ; there 
was  no  dry  straw  in  the  place,  and  what  straw  was  there  was 
more  or  less  incorporated  in  the  mud  of  the  floor,  while 
the  rain  and  snow  kept  continually  trickling  down  on  the 
occupants.  When  the  place  was  visited  there  were  no  cases 
in  the  first-described  house.  In  the  second  house  there  were 
about  twelve  pigs,  just  lately  weaned.  They  were  covered 
with  mud.  Three  of  them  were  lying  dead  and  half  buried 
among  the  water,  mud,  and  straw  which  formed  the  floor ; 
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four  others  were  very  ill,  though  able  to  stand;  while  the 
others  were  obviously  ailing.  Owing  to  the  mud-stained 
condition  of  the  animals  it  was  impossible  to  tell  if  diarrhoea 
or  a rash  was  present.  The  pigs  were  obviously  fevered,  as 
they  drank  greedily  the  water  from  the  pools  on  the  floor. 
Several  of  them  were  standing  with  their  hind  legs  crossed, 
heads  drooping,  eyes  nearly  closed,  and  chests  heaving. 

One  specimen  was  obtained  from  this  outbreak — viz.,  pig  1. 


Pig  1. 

Small  pig ; lately  weaned ; showed  during  life  all  the  symptoms  just 
described,  being  one  of  the  group  designated  as  being  very  ill.  It  was 
killed  by  a blow  on  thej  head  with  a hammer. 

Post-mortem} — No  petechise  or  skin  rash  was  observed : there  was 
a fair  amount  of  subcutaneous  fat.  Lungs  : right  middle  lobe  consoli- 
dated, deep  red  in  colour  and  adherent  to  the  adjacent  lobes.  Anterior 
lobe — patches  of  red  consolidation,  with  remainder  of  lobe  showing 
acute  congestion.  Posterior  lobe  showed  acute  congestion.  Left 
anterior  lobe  completely  consolidated,  grey  in  colour,  with  some 
abscesses  and  pleurisy.  Posterior  lobe — acute  congestion  and  marked 
haemorrhages.  Trachea  filled  with  frothy  mucus.  Heart  apparently 
healthy.  Lymphatic  glands  all  through  the  body  greatly  enlarged 
and  deeply  red  in  colour.  Abdomen : duodenum  inflamed.  Small 
intestine  very  markedly  inflamed  and  congested,  with  numerous 
haemorrhages.  Large  intestine  inflamed,  but  no  fibrinous  exudate 
or  ulcers  present.  Liver,  spleen,  gall  - bladder,  pancreas,  kidney, 
stomach,  apparently  healthy. 

Cultures  were  made  from  various  organs  with  the  following  results  : 
Liver,  spleen,  gall-bladder,  right  kidney — no  growth.  Heart  blood 
(one  cubic  centimetre  inoculated  with  a pipette)1 2:  Culture  tube  1, 
pure  extensive  culture  of  small  dewdrop  colonies ; Tube  2,  do.  do. 
Lung : right  middle  lobe — Tube  1,  pure  culture  of  100  (circa)  small 
dewdrop  colonies ; Tube  2,  pure  culture  of  uniform  growth  small  dew- 
drop  colonies ; Tube  3,  pure  culture  of  200  (circa)  small  dewdrop 
colonies.  Left  anterior  lobe — Tube  1,  pure  culture  of  50  (circa)  small 
dewdrop  colonies ; Tube  2,  pure  culture  of  20  small  dewdrop  colonies ; 
Tube  3,  pure  culture  of  uniform  growth  small  dewdrop  colonies. 


1 With  regard  to  the  post-mortem  examinations  done  in  this  investigation,  it 
should  be  noted  that,  almost  without  exception,  they  were  performed  immediately 
on  the  death  of  the  animal. 

2 The  technique  of  the  heart-blood  culture,  in  this  and  in  all  the  cases  where 
it  was  done,  was  as  follows : The  pericardial  sac  was  opened  into,  the  surface 
of  the  heart  seared,  and  a sterile  glass  pipette  was  plunged  through  the  seared 
portion  of  the  heart  wall,  and  blood  was  then  sucked  up  into  the  pipette  by  means 
of  a rubber  teat.  The  rubber  teat  was  separated  from  the  cavity  of  the  pipette 
by  means  of  a cotton-wool  plug.  About  one  cubic  centimetre  of  the  blood  so 
obtained  was  inoculated  on  the  surface  of  an  agar  tube. 
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Trachea — Tube  1,  pure  culture  of  uniform  growth  small  dewdrop 
colonies ; Tube  2,  do.  do.  Lymphatic  glands : bronchial  glands — 
No.  1 gave  4 colonies  of  the  small  colony  just  mentioned  in  pure 
condition ; No.  2 gave  40  colonies,  do.  do.  Glands  at  apex  of  lung 
— No.  1 gave  no  growth ; No.  2 gave  no  growth.  Cervical  glands 
— No.  1 gave  100  colonies  staphylococcus  albus  + 12  of  small  colonies 
just  described ; No.  2 gave  pure  extensive  culture  of  staphylococcus 
albus.  Long  mesenteric  gland  gave  1 colony  staphylococcus  albus  + 

4 of  small  colonies  just  described.  Iliac  glands  — No.  1 gave  6 
staphylococcus  albus  + 14  small  colonies;  No.  2 gave  8 staphylococcus 
albus + 4 small  colonies.  Duodenum  (M‘Conkey  lactose  agar  plate) 
gave  about  equal  numbers  of  a lactose  and  a non -lactose  fermenter. 
Small  intestine  gave  a lactose  and  a non -lactose  fermenter,  but 
lactose  fermenter  was  in  excess. 

The  reactions  of  several  of  the  organisms  obtained  from 
this  case  are  given  in  Table  I.  (p.  6). 

The  points  to  be  noted  in  connection  with  the  reactions 
of  the  organisms  on  Table  I.  are  as  follows:  (1)  All  the 
organisms,  with  the  exception  of  10,  11,  12,  and  13,  were 
gram  - negative,  pleomorphic,  polar  - staining  cocco  - bacilli, 
which  had  the  common  characteristics  that  they  grew  on 
slope  agar  in  small  dewdrop -like  colonies,  and  that  they 
rapidly  died  out  on  agar,  especially  if  acid  (+6  to  + 10), 
unless  they  were  subcultured  very  frequently.  The  growth 
of  these  organisms  on  agar  tended  to  be  different  at  different 
times.  (2)  All  these  organisms  (9,  10,  11,  12,  and  13  ex- 
cepted) did  not  grow  on  gelatine  at  ordinary  room  tempera- 
ture. (3)  All  these  organisms  (10,  11,  and  12  excepted) 
tended  to  produce  acid  in  litmus  milk,  though  this  took  place 
after  a prolonged  interval  in  some  cases.  (4)  Excepting, 
again,  10,  11,  12,  and  13,  most  of  these  organisms  tended 
to  produce  Indol  in  peptone  water.  Organisms  6,  7,  and  8 
did  not  do  this,  but  their  growth  was  weak  in  other  media. 
Organism  No.  19,  however,  did  not  produce  it  either.  Its 
growth  on  the  other  media  was  weak,  though  stronger  than 
the  three  just  mentioned.  (5)  Excepting,  again,  10,  11,  12, 
and  13,  there  was  a tendency  for  these  organisms  to  produce 
acid  in  saccharose.  Organisms  6,  7,  and  8 did  not  do  this, 
but  their  growth  in  the  other  media  was  weak.  Organisms 
4 and  9 of  the  more  virile  strains,  however,  did  not  produce 
this  change.  (6)  There  is  the  further  resemblance  that  all 
the  organisms  (with  the  exception  of  9,  10,  11,  12,  and  13) 


TABLE  I. — Table  of  the  Reactions  of  the  Organisms  found  in  Pig  1. 

(Heart-blood  cultures  1 and  2 were  plated  out,  found  to  be  pure,  and  individual  colonies  picked  off.  Reactions  of  these  colonies  given  below.) 
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were  obtained  in  practically  pure  massive  culture  from 
various  situations  in  one  carcase  of  a pig. 

The  differences  in  the  reactions  on  the  various  sugars,  &c., 
of  these  organisms,  exclusive  of  10,  11,  12,  and  13,  are,  how- 
ever, very  marked.  The  table  has  only  to  be  glanced  over 
for  this  to  be  seen.  Especial  attention,  however,  should  be 
directed  to  the  case  of  organisms  14,  15,  16,  17,  18,  19,  20, 
21.  In  14  and  15  the  reactions  are  given  of  the  cultures 
obtained  direct  from  the  heart  blood  of  the  animal.  It  will 
be  noticed  that  the  reactions  differ  in  these  two  cases  from 
one  another,  and  that,  further,  gas  as  well  as  acid  is  formed 
in  certain  of  the  media.  These  two  cultures  were  plated 
on  agar  and  found  to  be  pure.  Subcultures  were  made  on 
ordinary  agar  from  single  colonies , and  the  reactions  of  these 
colonies  are  given  in  16,  17,  18,  19,  20,  21. 

It  will  be  noticed  that  the  reactions  of  these  latter  cultures 
(a)  differ  from  one  another  markedly,  ( b ) differ  markedly 
from  the  original  cultures  14  and  15,  from  which  they  were 
derived.  In  this  latter  connection  it  should  be  noted  that 
no  gas  is  formed  in  any  of  the  media,  while  in  No.  20  the 
litmus  milk  is  actually  clotted — an  occurrence  which  did  not 
take  place  in  the  original  culture  15. 

Reference  should  now  be  made  to  the  organisms  obtained 
from  the  intestine  and  duodenum  in  this  case.  The  organisms 
dealt  with  in  this  table  from  these  sources  were  all  gram- 
negative non-lactose  fermenters  on  M'Conkey  lactose  plates. 
The  organisms  concerned  here  are  Nos.  9,  10,  11,  12,  and  13. 
With  regard  to  organism  9,  it  will  be  seen  that  it  has  a 
marked  similarity  in  many  points  to  the  group  just  described, 
and  it  should  be  noted  in  reference  to  later  developments  that 
its  source  is  the  intestine.  The  resemblances  and  differences 
from  organisms  10,  11,  12,  and  13,  also  obtained  from  the 
intestinal  tract,  should  also  be  observed.  With  regard  to 
Nos.  10,  11,  12,  and  13,  superficially  they  resemble  the  so- 
called  classical  B.  suipestifer.  Attention  should,  however, 
be  drawn  to  the  differences  between  10  and  11  on  the  one 
hand  and  12  and  13  on  the  other.  Thus  No.  12  produces 
acid  in  salicine,  and  acid  only  or  acid  and  a small  amount  of 
gas  in  the  sugars,  &c.,  in  which  10  and  11  produce  acid  and 
a large  quantity  of  gas.  No.  13  is  very  unlike  No.  12,  and 
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much  more  unlike  10  and  11.  Thus  it  produces,  after  a long 
interval,  acid  in  litmus  milk,  whereas  the  other  three  produce 
a marked  alkaline  reaction.  Again,  it  differs  from  the  other 
three  in  producing  no  change  in  dextrine,  and  from  Nos.  10 
and  11  by  producing  no  change  in  dulcite  or  sorbite. 

It  should  be  further  noted  that  these  suipestifer  - like 
organisms  were  not  obtained  elsewhere  in  this  case  than  in 
the  duodenum. 


Piggery  II. 

This  piggery  had  been  free  from  swine  fever  for  a year. 
A year  previously,  however,  the  disease  had  broken  out,  and 
all  the  pigs  were  killed.  After  the  premises  had  been  dis- 
infected a new  lot  was  brought  in.  No  striking  disease  had 
been  observed  in  them  till  about  the  beginning  of  March  1916, 
when  a big  brood  sow  became  very  ill.  Her  young,  which 
were  sucking  her,  were  also  affected. 

The  piggery  in  this  case  is  an  excellent  building,  taking 
it  all  over.  Several  of  the  pens,  however,  communicate  with 
open  courts  which  are  not  roofed  over. 

Two  points  should  be  noted  in  connection  with  this  out- 
break:— 

1st.  There  was  a considerable  amount  of  diarrhoea  among 
the  small  pigs  previous  to  and  subsequent  to  the  sow 
just  mentioned  being  noticed  ill. 

2nd.  The  outbreak  took  place  in  the  end  of  February  and 
beginning  of  March,  when  the  weather  was  very 
snowy,  frosty,  and  boisterous. 


Pig  2. 

This  pig,  aged  about  three  to  four  months,  was  obtained  from 
Piggery  II.  The  animal  was  very  emaciated,  was  dull,  and  refused 
its  food.  It  was  killed  by  a blow  on  the  head  on  7th  March. 

Post-mortem. — No  skin  rash;  very  little  subcutaneous  fat.  Lungs 
apparently  healthy.  Heart  apparently  healthy.  Lymphatic  glands 
enlarged  and  congested  throughout  the  whole  body.  Abdomen  : small 
intestines  show  little,  if  any,  inflammation.  Large  intestine — caecum 
studded  all  over  with  small  chronic  ulcers.  Spleen — minute  sub- 
capsular  haemorrhages.  Liver  and  kidneys — healthy,  apparently. 

Cultures. — Duodenum  (on  M‘Conkey  lactose  agar) : no  non-lactose 
fermenters  present ; large  number  lactose  fermenters.  Lymphatic 
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glands  : gland  at  apex  of  lung — culture  = single  colony  small  dewdrop. 
Iliac  gland — culture  = one  staphylococcus,  two  small  dewdrops.  Pop- 
liteal gland — culture  = two  staphylococci,  four  small  dewdrops.  Cer- 
vical gland — culture  = two  small  dewdrops.  No  cultures  were  made 
from  heart  blood  or  lung. 

The  apical  gland  culture  and  the  iliac  gland  culture  were 
tested  on  the  various  media  of  Table  I.  They  produced  no 
change  in  any  of  them,  except  a trace  of  nitrites  in  nitrate 
water  and  a trace  of  acid  in  litmus  milk. 

Morphologically  all  the  small  colonies  from  apical,  iliac, 
popliteal,  and  cervical  glands  were  alike  in  that  they  were 
gram-negative,  pleomorphic,  bipolar,  cocco-bacilli.  Further, 
they  all  died  out  rapidly  on  agar  media,  unless  they  were 
subcultured  at  very  short  intervals. 

Organisms  resembling  the  classical  B.  suipestifer  were 
not  found  in  this  case. 

Pig  3. 

This  pig  was  about  the  same  age  as  pig  2,  and  came  from  the 
same  piggery.  While  it  did  not  appear  to  be  very  ill  during  life, 
it  yet  had  diarrhoea.  It  was  killed  by  a blow  on  the  head  on  7th 
March. 

Post-mortem. — Nothing  abnormal  seen  except  enlargement  of  the 
lymphatic  glands  all  over  the  body  and  acute  inflammation  of  the 
small  intestine. 

Cultures. — Small  intestine  (on  M‘Conkey  lactose  agar) : Plate  I.,  30 
colonies,  all  lactose  fermenters;  Plate  II.,  12  do.  do.  It  was  not 
noted  if  there  were  differences  in  size  of  the  lactose  fermenting  colonies. 
There  were  no  classical  B.  suipestifer  present.  No  cultures  were  made 
from  heart  blood,  lungs,  or  lymphatic  glands.  No  cultures  made  from 
csecum. 


Pig  4. 

This  pig  was  from  same  piggery  as  pigs  2 and  3,  and  was  about  ten 
weeks  old.  It  died  during  the  night  of  March  7.  It  had  been 
noticed  to  be  very  ill  on  the  previous  day.  One  special  feature  present 
was  the  very  marked  paralysis  of  the  hind  quarters. 

Post-mortem  (about  five  hours  after  death). — Pig  very  emaciated ; 
no  skin  eruptions  present.  Lungs : Right  lung — extensive  fibrinous 
pleurisy  and  consolidation  of  whole  right  lung ; left  lung — acute 
congestion.  Heart  — extensive  fibrinous  pericarditis.  Lymphatic 
glands  enlarged  and  congested  all  through  body.  Abdomen — a very 
great  effusion  of  clear  fluid  with  flakes  in  it,  into  the  peritoneum, 
and  a localised  peritonitis  over  an  ulcer  in  the  caecum.  Large  number 
of  ulcers  in  caecum  and  large  intestine.  Duodenum,  and  especially 
small  intestine,  very  inflamed. 
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Cultures. — Lungs : Posterior  lobe,  right  side. — Culture  1,  pure 
extensive  culture  of  an  organism  which  showed  dewdrop  colonies  in 
the  first  twenty-four  hours,  but  during  the  next  twenty-four  hours  these 
colonies  enlarged  remarkably  and  became  dull  and  opaque.  Cultures 
2,  3,  and  4 showed  the  same  appearances.  Heart  blood : culture  1, 
pure  growth  of  a coliform  organism;  culture  2,  do.  do.  Lymphatic 
glands  : gland  1 = no  growth ; gland  2 = no  growth.  Duodenum 
(M‘Conkey,  lactose  agar) — equal  numbers  of  lactose  and  non-lactose 
fermenters.  Small  intestine — equal  numbers  of  lactose  and  non- 
lactose fermenters. 


TABLE  II. — Reactions  of  Organisms  from  Pig  4. 


1 2 3 4 5 6 7 


Organism  from 
lung. 

Heart  blood, 
single  colony. 

Heart  blood, 
single  colony. 

Duodenum, 
single  colony. 

Duodenum, 
single  colony. 

Small  intestine, 

single  colony. 

Small  intestine, 

single  colony. 

Litmus  milk 

Alkaline 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Inuline 

0 

0 

0 

0 

0 

0 

0 

Glucose 

0 

AG 

AG 

AG 

AG 

AG 

AG 

Dulcite 

0 

AG 

AG 

AG 

AG 

AG 

AG 

Lactose,  neutral 

0 

0 

0 

0 

0 

0 

0 

red 

Salicine 

0 

0 

0 

0 

0 

0 

0 

Maltose 

0 

AG 

AG 

AG 

AG 

AG 

AG 

Adonite 

0 

0 

0 

0 

0 

0 

0 

Lactose 

0 

0 

0 

0 

0 

0 

0 

Raffinose 

0 

0 

0 

0 

0 

0 

0 

Mannite 

0 

AG 

AG 

AG 

AG 

AG 

AG 

Saccharose  . 

0 

0 

0 

0 

0 

0 

0 

Galactose  . 

0 

AG 

AG 

AG 

AG 

AG 

AG 

Dextrine 

0 

AG 

AG 

AG 

0 

0 

0 

Sorbite 

0 

AG 

AG 

AG 

AG 

AG 

AG 

Peptone  (Indol)  . 

0 

0 

0 

0 

0 

0 

0 

Nitrate  water  for 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

nitrites 

Gelatine 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

Litmus  milk  (20 

deep 

deeply 

deeply 

deeply 

deeply 

deeply 

deeply 

days) 

blue 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Potato 

vigorous 

snail 

snail 

snail 

snail 

snail 

snail 

copper- 

coloured 

track 

track 

track 

track 

track 

track 

All  gram  negative  cocco-bacilli. 

AG = acid  and  gas  formation.  + + + =very  good  growth  ; no  liquefaction. 
4-  + =marked  production  of.  0 = no  change  or  no  production  of. 

Symbols  as  before. 


The  points  to  be  noted  in  connection  with  the  reactions 
of  organisms  obtained  from  pig  4 are — 
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(1)  Organism  number  1,  obtained  in  pure  massive  culture 

from  the  lungs,  is  the  Distemper  organism.1 

(2)  Organisms  numbers  2,  3,  4,  5,  6,  and  7,  obtained  from 

the  heart-blood,  duodenum  and  small  intestine  of  this 
case,  correspond  to  classical  B.  suipestifer.  It  is  to 
be  noted,  further,  that  there  is  less  variation  among 
them  in  their  reactions  than  in  the  case  of  organisms 
10,  11,  12,  and  13  of  pig  1,  Table  I. 

The  following  further  points  have  to  be  noted  in  connection 
with  this  pig  : — 

(1)  The  lumbar  region  of  the  cord  of  this  pig  shows  very- 

marked  chromatolysis  of  the  cells  of  the  anterior 
horn,  and  also  small  celled  infiltration  of  the  walls 
of  the  blood-vessels  (see  Fig.  20). 

(2)  While  the  lymphatic  glands  in  this  pig  all  over  the 

body  showed  enlargement  and  congestion,  cultures 
from  them  gave  no  growth.  This  is  of  interest  from 
two  points  of  view : firstly,  because  no  B.  suipestifer- 
like  organism  grew ; and  secondly,  B.  suisepticus 
may  have  been  present  in  the  glands  and  yet  not 
have  appeared  in  culture.  In  this  latter  case  it  should 
be  noted  that  the  glands  in  all  the  cases  observed  later, 
though  very  enlarged  and  congested,  really  contain 
very  few  organisms.  (Compare  in  this  connection 
the  gland  cultures  of  pig  2.)  The  pathological  change 
in  the  gland,  moreover,  as  will  be  seen  later,  is  of 
the  nature  of  a haemorrhage  into  them.  It  is  not 
inflammatory  in  character.  Also  in  this  connection 
it  should  be  borne  in  mind  that  B.  suisepticus  is  very 
difficult  indeed  at  times  to  grow  on  agar.  Thus  an 
apparently  viable  heavy  growth  of  twenty-four  hours’ 
incubation  very  frequently  gives  no  growth  when 
subcultured  on  agar  immediately. 


Vide  M‘Gowan.  Proceedings  of  Path.  Soc.  Great  Britain  and  Ireland.  Jan. 
1910. 

,,  Journal  Path,  and  Bact.  1911.  Vol.  xv. 

„ Vet.  Journal.  London,  1912.  lxviii.  7. 

Ferry.  Amer.  Vet.  Review.  July  1910. 

Journal  Inf.  Diseases.  1911.  viii. 

Torrey  and  Rahe.  Journal  Medical  Research.  Vol.  xxvii.  1913. 
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Piggery  III. 

Pig  5. 

The  large  intestine  and  the  lung  from  a pig  in  an  epidemic  in  this 
piggery  were  received.  Nothing  is  known  about  the  conditions  in 
this  piggery,  nor  is  the  history  of  the  epidemic  known,  except  in  so 
far  that  swine  fever  had  existed  in  this  piggery  for  at  least  three 
months,  and  that  the  pig  had  received  an  inoculation  of  anti-swine 
fever  serum. 

Pathological  changes : lungs — a condition  of  grey  consolidation 
existed;  colon — large  number  of  small  healing  ulcers. 

Cultures. — Several  cultures  were  made  from  the  lung.  In  all  of 
them  two  types  of  colony  grew  in  abundance : (1)  small  dewdrop-like 
colonies  which  remained  small  in  size  after  forty-eight  hours ; (2)  small 
dewdrop  colonies  at  the  end  of  twenty-four  hours,  which,  however, 
increased  very  rapidly  in  size  and  opacity  during  the  next  twenty-four 
hours. 


TABLE  III. — Pig  5.  Reactions  of  Organisms. 


Organism 
No.  1. 

Organism 
No.  2. 

Organism 
No.  1. 

Organism 
No.  2. 

Litmus  milk  . 

Acid 

Alkaline 

Galactose  . 

0 

0 

Inuline  . 

0 

0 

Dextrine  . 

0 

0 

Glucose  . 

0 

0 

Sorbite 

0 

0 

Dulcite  . 

0 

0 

Peptone  (Indol)  . 

0 

0 

Lactose,  neutral  red 

0 

0 

Nitrate  water  (nitrites) 

+ 

+ 

Salicine  . 

0 

0 

Gelatine 

0 

+ + 

Maltose  . 

0 

0 

Litmus  milk  (20  days) 

slight 

deeply 

Adonite  . 

0 

0 

Acid 

Alkaline 

Lactose  . 

0 

0 

Potato 

0 

vigorous 

Raffinose 

Acid 

0 

copper- 

Mannite. 

0 

0 

coloured 

Saccharose 

0 

0 

0=not  present  or  no  change.  + = present.  + + =very  good  growth. 

Symbols  as  before. 


The  points  to  note  in  connection  with  these  reactions 
are — 

(1)  Organism  No.  1 resembles  the  small  dewdrop  cultures 

of  Tables  I.  and  II. ; it  also  resembled  them 
morphologically. 

(2)  Organism  No.  2 is  again  the  distemper  organism, 

obtained  this  time  from  a case  from  a quite 
different  piggery. 
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Piggery  II.  (second  outbreak). 

The  first  outbreak,  which  has  been  dealt  with  above, 
occurred  in  the  beginning  of  March.  The  pigs  were  all 
killed  out  at  this  time,  and  the  piggery  thoroughly  cleaned 
and  disinfected  during  the  next  month  and  a half. 

From  about  April  17  to  the  beginning  of  May  new  batches 
of  pigs  began  to  be  brought  in.  These  new  pigs  came  from 
four  sources — A,  B,  C,  and  D.  No  swine  fever  was  known 
to  exist  in  any  of  these  sources. 

The  pigs  were  of  various  ages,  as  follows : — 

Under  two  months  — 37  pigs,  hereafter  designated 
group  0. 

Under  four  months  but  above  two — 21  pigs,  hereafter 
designated  group  7. 

Under  six  months  but  above  four,  including  six  gilts  in 
pig — 15  pigs,  hereafter  designated  group  8. 

Total  number  of  pigs  brought  in  = 73. 

Of  these  groups  the  following  numbers  of  each  were 
obtained  from  the  various  sources  : — 

From  source  A,  13  belonging  to  group  7. 

From  source  B,  9 „ S. 

From  source  C,  37  „ 0. 

From  source  D,  { ^ 

( 8 „ 7. 

Vaccination. 

The  owner  of  the  pigs  was  very  anxious  that  something  in 
the  way  of  vaccination  should  be  tried  to  see  if  these  pigs 
could  not  be  prevented  from  taking  the  disease.  Having, 
therefore,  in  view  the  fact  that  I had  obtained  the  distemper 
bacillus  in  the  case  of  the  two  pigs  just  mentioned,  I thought 
that,  having  regard  to  the  results  claimed  for  a vaccine  made 
from  the  distemper  bacillus  in  distemper  of  dogs,  a similar 
vaccine  would  be  worth  trying  here.  On  the  other  hand,  I 
thought  it  would  not  be  well  to  leave  out  of  consideration 
in  the  preparation  of  the  vaccine  the  two  organisms  Bacillus 
suisepticus  and  B.  suipestifer. 

The  owner  readily  agreed  to  my  proposals  to  use  this 


14 


A FURTHER  CONTRIBUTION  TO  THE 


vaccine,  and  a vaccine  composed  of  equal  numbers  of  twenty- 
four-hours’  cultures  of  the  bacillus  of  distemper  from  the  pig 
(two  strains),  of  B.  suisepticus  (six  strains),  B.  suipestifer 
(eight  strains),  was  made  up.  The  cultures  were  emulsified  in 
saline;  this  emulsion  was  put  into  a sterile  tube;  to  about 
20-30  cubic  centimetres  of  this  emulsion  about  3 cc.’s  chloro- 
form was  added.  The  tube  was  then  sealed  off,  and  the 
emulsion  shaken  up  vigorously  with  the  chloroform  at 
intervals  for  two  days. 

After  this  treatment,  the  emulsion  was  tested  two  or  three 
times  for  sterility,  and  on  each  occasion  it  was  found  to  be 
sterile. 

This  emulsion  was  then  used  for  inoculation  of  the  pigs  in 
the  following  doses : — 

Pigs  of  group  /3  received  TVth  of  a twenty-four-hours’  agar 
culture  of  each  organism  for  the  first  dose. 

Pigs  of  the  other  groups  (7  and  8)  received  double  the  dose 
of  the  pigs  in  group  /3. 

Where  a second  injection  was  performed  it  was  done  a 
week  after  the  first  and  consisted  of  a double  dose. 

Method  of  vaccination. — A strong  solution  of  iodine  in 
alcohol  was  painted  on  the  loose  skin  behind  and  below  the 
ear,  or  on  the  skin  in  the  inside  of  the  thigh,  and  the  injection 
made  in  these  situations. 

Immediate  effects  of  vaccination.  — Generally  none  was 
noticed;  there  was  no  local  swelling  or  redness,  and  as  a 
general  rule  the  pigs  were  taking  their  food  quite  well  next 
day.  In  one  group  the  pigs  were  a little  off  their  food  next 
day,  but  were  back  to  it  again  on  the  next. 

The  pigs  were  inoculated  between  April  18  and  May  17, 
and  in  all  50  were  inoculated,  made  up  as  follows : — 

Group  /3,  22  out  of  37,  leaving  15  uninoculated. 

Group  7,  13  „ 21,  „ 8 „ 

Group  8,  15  „ 15,  „ 0 „ 

Total,  50  „ 73,  „ 23 

The  pigs  remained  fairly  well  till  about  May  6,  when  pig 
6,  a pig  of  group  7 and  from  source  A,  became  ill  and  refused 
its  food.  Meantime  it  should  be  noted  that  the  weather  was 
very  good. 
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Pig  6. 

A pig  of  group  y and  from  source  A.  Vaccinated  April  18,  and 
again  May  3.  Three  days  after  last  inoculation,  on  May  6,  it  became 
ill  and  refused  its  food.  May  9.  Temperature  is  107°  F. ; constipated ; 
a bluish-red  raised  rash,  which  disappears  on  pressure,  situated  all 
over  under  surface  of  body  and  in  groins  and  axillae.  May  10.  Eash 
still  on  abdomen;  temperature  = 107° F.  Animal  remained  in  much 
the  same  condition  till  the  night  of  May  14-15,  when  it  died. 

Post-mortem  (a  few  hours  after  death). — The  rash  described  above 
had  disappeared  from  the  abdomen,  but  there  was  a marked  petechial 
rash  in  the  axillae  and  groins.  Lungs : extensive  effusion  of  a 
clearish  fluid,  with  a coagulum  floating  in  it,  into  right  pleural 
cavity.  Eight  lung  deep  red  and  consolidated  throughout.  Left 
lung — congestion  (but  no  chronic  pneumonia  present  in  the  fringes  of 
this  lung).  Heart — excess  of  yellow  pericardial  fluid;  petechial 
haemorrhages  on  surface  of  auricles.  Lymphatic  glands  enlarged  and 
reddened  all  through  body.  Abdomen : intestines — marked  haemor- 
rhages and  inflammation  all  down  intestine  from  stomach  to  caecum 
and  colon.  Large  submucosal  haemorrhages  in  caecum  and  colon,  but 
no  ulcers  present.  Other  abdominal  organs  apparently  healthy,  except 
that  spleen  is  slightly  enlarged.  Tongue — marked  ulceration,  with 
white  sloughs  at  the  root  of  the  tongue. 

Cultures. — Lung  (right) : culture  No.  1,  pure  extensive  culture  of 
small  grey  dewdrops ; culture  No.  2,  do.  do. ; culture  No.  3,  do.  do. 
Trachea : culture  No.  1,  practically  pure  extensive  culture  of  small 
dewdrop  colony ; culture  No.  2,  do.  do.  Lymphatic  gland — abdomen 
— culture  gave  no  apparent  growth. 


TABLE  IV. — Reactions  of  Organisms  from  Pig  6. 


Lung. 

Lung. 

Culture 
No.  1. 

Culture 
No.  2. 

Culture 
No.  1. 

Culture 
No.  2. 

Litmus  milk 

0 

0 

Mannite  . 

0 

0 

Inuline 

0 

0 

Saccharose 

0 

A 

Glucose 

0 

0 

Galactose  . 

0 

0 

Dulcite 

0 

0 

Dextrine  . 

0 

0 

Lactose,  neutral  red . 

0 

0 

Sorbite 

0 

0 

Salicine  . 

0 

0 

Peptone  (Indol) 

0 

+ 

Maltose 

0 

0 

Nitrate  water  (nitrites) 

+ 

+ 

Adonite  . 

0 

0 

Gelatine  . 

0 

0 

Lactose 

0 

0 

Litmus  milk  (20 

A? 

A 

Raffinose  . 

0 

0 

days). 

12  12 


Gram-negative  pleomorphic  polar-staining  cocco-bacilli,  rapidly  dying 
out  on  agar  if  not  subcultured. 

Symbols  as  before. 
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The  special  points  in  connection  with  this  case  are  the 
following  : that  the  disease  began  three  days  after  the  second 
inoculation;  it  was  the  first  case  in  this  outbreak;  it  was  a 
very  acute  case ; it  showed  skin  eruptions  and  ulceration 
at  the  root  of  the  tongue;  the  distemper  bacillus  was  not 
found;  and  there  was  no  evidence  of  a chronic  pneumonic 
condition  in  the  fringes  of  the  left  lung. 


Pig  7. 

Pig  from  source  A and  of  group  y ; also  a pen-mate  of  pig  6.  It 
was  vaccinated  April  18  and  again  on  May  3.  First  noticed  ill 
on  May  15,  nine  days  after  pig  6 was  first  seen  to  be  ill.  On  this 
date  it  was  dull  and  off  its  food.  No  rash  was  present.  Its  tempera- 
ture was  105°  F.  May  17,  temperature  was  106-1°  F.  It  was  very 
shaky  on  its  legs ; its  nose  was  twisted  to  one  side ; there  was  no 
rash  and  no  diarrhoea;  its  nose  and  eyes  were  very  dirty  from  a 
discharge.  After  it  had  been  handled  a little  it  fell  down  from 
weakness,  but  after  resting  a little  it  got  up  again.  It  was  killed 
on  May  17. 

Post-mortem. — No  skin  rash.  Lungs : right  lung — oedema  and 
congestion  (no  chronic  pneumonia  present) ; left  lung — no  change 
(no  chronic  pneumonia  present).  Heart  apparently  healthy.  Lym- 
phatic glands  enlarged  and  congested.  Abdomen — congestion  of  small 
intestine. 

Cultures. — Nine  cultures  were  made  from  the  lung,  but  no  growth 
was  obtained  from  them.  No  cultures  were  made  from  any  other 
situation. 

Special  points  in  this  case  are — that  this  pig  was  affected 
with  an  acute  illness;  the  illness  began  twelve  days  after 
last  inoculation  and  nine  days  after  pig  6 was  noticed  to  be 
ill  (question  of  infection  from  pig  6) ; the  absence  of  chronic 
pneumonic  lesions  in  the  fringes  of  the  lungs ; the  very  great 
weakness  exhibited,  together  with  the  twisting  of  the  nose 
to  one  side  (?  paralytic  condition). 

Pig  8 and  81. 

Pigs  from  source  A and  of  group  y;  pen-mates  of  pigs  6 and  7. 
Vaccinated  April  18  and  again  May  3.  First  noticed  ill  about  May 
18,  being  dull  and  not  taking  their  food.  This  condition  continued 
for  two  or  three  days,  when  it  was  noted  on  May  22  that  they  were 
very  much  better,  and  again  on  June  1 that  they  appeared  all  right 
again.  After  this  they  continued  in  good  health,  and  were  killed 
as  fat  on  July  8. 
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Post-mortem. — The  carcases  were  healthy,  nothing  abnormal  being 
found  either  in  lungs  or  intestine. 

Pig  9. 

Pig  from  source  C and  of  group  /3.  It  had  been  vaccinated  on 
May  10  and  May  17.  It  was  noticed  to  be  ill.  On  May  21  it 
refused  its  food;  its  eyes  were  bleary  and  watery;  there  was  a 
discharge  from  the  nose.  It  was  killed  by  pithing  on  May  22. 

Post-mortem. — Purulent  discharge  from  eyes  and  nose  (see  Fig.  1). 
All  over  the  body,  but  especially  beneath  the  abdomen,  there  were 
raised  large  dark  coloured  spots,  about  the  size  of  a shilling  piece, 
covered  with  scales  (see  Fig.  2).  Lungs : Right — lower  margins, 
middle  lobe,  and  postcardial  lobe,  solid,  pale  grey,  and  of  a consistency 
and  appearance  like  pancreas.1  On  section,  abundant  mucopus 
exuded  from  the  bronchi ; Left — lower  margins  in  same  pancreas-like 
condition.  Heart — apparently  healthy.  Lymphatic  glands  enlarged 
and  reddened  all  over,  especially  in  the  thorax.  Abdomen — very 
considerable  amount  of  clear  fluid  with  flakes  of  coagulum  in  it  in 
the  peritoneal  cavity;  one  or  two  ulcers  in  the  caecum.  No  haemor- 
rhages seen  anywhere  in  body.  Other  organs  in  abdomen  appear 
healthy. 

Cultures. — Lung : twelve  cultures  in  all  made  from  different  parts 
of  the  lung ; with  the  exception  of  a few  colonies  of  a staphylococcus 
in  some  of  the  tubes,  practically  all  the  tubes  gave  pure  extensive 
cultures  of  small  dewdrop  colonies. 

Special  points  in  this  case  are — that  this  was  the  first 
among  group  /3  to  be  obviously  ill ; the  presence  of  discharge 
from  the  nose  and  eyes  as  a symptom ; the  distemper  bacillus, 
though  looked  for  in  cultures  from  the  trachea  and  nose,  was 
not  found;  the  presence  of  the  rash  in  the  form  of  large 
raised  dark  spots;  active  symptoms  of  illness  begining  to 
show  four  days  after  the  second  vaccination ; the  age  of  the 
lesions  in  the  lungs  with  reference  to  the  beginning  of  the 
disease  in  this  case. 


Pig  10. 

Pig  from  source  C and  of  group  fS.  It  had  been  vaccinated  on 
May  10  and  17.  This  pig  was  very  small  and  ill-thriven.  It  was 
first  noticed  acutely  ill  on  May  21,  when  it  was  seen  to  be  dull  and 
not  eating.  There  was  also  a discharge  from  the  eyes  and  nose. 
Killed  by  pithing  on  May  24. 

Post-mortem. — Pig  very  emaciated ; discharge  from  eyes  and  nose ; 
no  rash.  Lungs  : Right — lower  borders,  middle  lobe,  and  postcardial 
lobe  “ pancreas-like  ” ; Left — lower  borders  “pancreas-like.”  Heart 


1 Hereafter  this  appearance  will  be  noted  as  “ Pancreas-like.” 
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apparently  healthy.  Lymphatic  glands,  especially  in  thorax,  enlarged 
and  reddened.  Abdomen — nothing  abnormal  seen. 

Cultures. — Twenty-eight  cultures  in  all  were  made  from  various 
parts  of  the  lung.  With  the  exception  of  a few  colonies  of  staphy- 
lococci, all  the  cultures  gave  pure  extensive  growths  of  a small 
dewdrop  colony.  The  distemper  bacillus  was  not  present. 

The  special  points  in  this  case  are — 

(1)  Much  the  same  condition  present  here  as  in  pig  9, 

with  the  exception  of  the  spots. 

(2)  In  this  case,  in  connection  with  the  possible  origin  of 

the  disease,  it  should  be  noted  that — 

(a)  The  pig  was  obviously  a piner ; it  was  under- 

sized and  emaciated. 

(b)  Active  symptoms  came  on  about  two  days 

after  the  second  dose  of  the  vaccine  was 
administered. 

(c)  The  lesions  found  post-mortem  were  of  a 

subacute  type,  and  must  have  been  present 
prior  to  the  arrival  of  the  pig  at  this 
piggery  on  or  about  May  9. 


Pig  11. 

Pig  from  source  C and  of  group  /3.  Had  been  vaccinated  on  May 
10  and  17.  It  was  a pen-mate  of  pigs  9 and  10.  On  June  2 it  was 
noted  that  it  had  been  acutely  ill  for  the  last  few  days.  There  was 
purulent  discharge  from  the  nose,  and  the  eyelids  were  gummed 
together  in  the  morning.  It  had  been  taking  no  food  lately.  The 
animal  was  highly  fevered;  cough  was  present;  there  was  a fine 
purplish  coloured  rash,  especially  on  the  abdomen,  which  rash  dis- 
appeared on  pressure.  It  was  killed  by  pithing  on  June  2. 

Post-mortem. — Lungs : right  middle  lobe,  postcardial  lobe,  and  part 
near  the  root  of  anterior  lobe  were  reddened,  consolidated,  but  tough. 
There  was  abundant  purulent  exudate  from  the  bronchi.  Heart 
apparently  healthy.  Lymphatic  glands  throughout  the  body  were 
enlarged  and  reddened.  Abdomen : peritoneal  fluid  very  greatly 
increased  in  quantity ; several  pints  present  of  a clearish  fluid  contain- 
ing coagula.  The  peritoneum  over  caecum,  ileocaecal  valve,  and  colon 
was  very  oedematous  and  inflamed.  In  the  caecum  and  colon  there 
were  numerous  large  old-standing  black  button  ulcers.  The  other 
abdominal  organs  were  apparently  healthy. 

Cultures. — Twelve  cultures  were  made  from  the  lung  in  this  case. 
In  most  of  these  nothing  grew,  but  in  some  of  them  there  were  a few 
colonies  of  a staphylococcus.  No  cultures  were  made  from  heart 
blood,  lymphatic  glands,  or  intestine. 
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Special  points  to  note  (in  reference  to  the  possible  origin  of 
the  disease)  are — 

(1)  The  retrogressive  nature  of  the  lesions  in  the  lungs  as 

evidenced  by — 

(a)  The  absence  of  growth  in  the  cultures. 

(b)  The  tough  nature  of  the  lung  tissue. 

(2)  The  old-standing  nature  of  the  lesions  in  the  intestine. 


Pig  12. 

Same  history  as  in  pig  11.  Killed  June  2 by  pithing. 

Post  - mortem. — Lungs  : right  middle  lobe,  postcardial  lobe,  and 
lower  margin  of  anterior  lobe  were  pale,  slightly  consolidated,  but 
tough  and  crepitant.  The  condition  suggested  a pneumonic  condition 
nearly  resolved.  Heart  apparently  healthy.  Lymphatic  glands  en- 
larged and  reddened.  Abdomen : peritoneum  contained  a very  great 
excess  of  clear  fluid,  with  coagula  present.  There  was  localised 
peritonitis  over  several  large  button  ulcers  in  the  caecum, 

Cultures. — Fourteen  cultures  were  made  from  various  parts  of  the 
lung.  In  the  most  of  them  nothing  grew,  but  in  a few  there  were  a 
few  colonies  of  a staphylococcus. 


A special  point  in  this  case  (in  reference  to  possible  origin 
of  the  disease)  is  the  resolving  condition  in  the  lung  and  the 
chronic  old-standing  condition  in  the  intestines. 


Pig  13. 

Pig  from  source  C and  of  group  (3 , was  a pen-mate  of  pigs  9,  10,  11, 
and  12  until  June  2,  when  it  was  removed,  along  with  pig  14,  to  a 
separate  pen.  On  June  12  it  was  noted  that  it  was  very  dull  and 
not  taking  its  food ; its  eyelids  were  gummed  together  in  the  morning, 
and  it  was  becoming  very  thin.  June  15.  Very  weak  and  ill ; standing 
with  hind  legs  crossed;  very  emaciated;  taking  no  food.  Killed  on 
June  16  by  pithing. 

Post-mortem. — Very  emaciated.  Lungs  — effusion  into  pleural 
cavities  on  both  sides.  Right — middle  lobe,  lower  border  anterior 
lobe,  and  postcardial  lobe  “ pancreas-like  ” ; Left — lower  and  anterior 
borders  of  left  lung  “pancreas-like.”  Heart  apparently  healthy — no 
pericarditis.  Lymphatic  glands  enlarged  and  reddened  all  through 
the  body.  Abdomen  — great  effusion  of  fluid,  with  coagula,  into 
peritoneal  cavity;  very  large  black  button  ulcers  at  ileocaecal  valve; 
haemorrhagic  spots  dotted  all  through  the  substance  of  the  liver. 

Cultures. — None  made. 


20 


A FURTHER  CONTRIBUTION  TO  THE 


Pig  14. 

Same  history  as  in  pig  13.  On  June  10  it  was  noted  that  there 
were  numerous  subcutaneous  hsemorrhages.  Its  eyelids  were  gummed 
together,  it  was  not  taking  food,  and  it  was  becoming  very  thin.  On 
June  15  it  was  very  ill,  standing  with  its  hind  legs  crossed.  On  June 
16  it  was  nearly  dead,  it  was  cold  to  the  touch,  and  its  ears  were  quite 
blue  : it  was  killed  by  pithing. 

Post-mortem. — Very  emaciated;  there  were  a few  subcutaneous 
haemorrhages  about  the  heels.  Lungs — condition  as  in  pig  13.  Heart 
straw  - coloured  effusion  into  pericardial  sac,  and  definite  early 
pericarditis  all  over  the  surface  of  the  heart.  Lymphatic  glands 
enlarged  and  congested  all  over  body.  Abdomen — great  effusion  of 
clear  fluid,  with  coagula,  into  peritoneal  sac,  and  slight  peritonitis  over 
some  very  large  black  button  ulcers  in  csecum  and  at  ileocaecal  valve. 
Minute  pin-point  haemorrhages  all  over  the  small  intestine. 

Cultures. — Ho  cultures  made. 

Special  points  in  pigs  13  and  14  are — the  presence  of 
chronic  old-standing  lesions  with  more  acute  changes  super- 
added  ; the  presence  of  pericarditis  in  pig  14.  The  fact 
should  further  be  noted  that  all  the  pigs  of  group  (3  which 
were  acutely  ill  and  on  which  a post-mortem  has  been  done 
up  to  the  present  time  were  derived  from  one  pen,  a point  to 
be  emphasised  in  connection  with  the  spread  of  the  disease. 


Pig  15. 

This  was  a boar  from  source  A and  of  group  y.  It  was  vaccinated 
on  May  3 and  again  on  May  10.  It  was  first  noticed  ill  on  June  12, 
and  remained  more  or  less  ill  till  June  21.  The  symptoms  exhibited 
were  dulness,  want  of  appetite,  and  diarrhoea.  From  June  21  it 
remained  fairly  well  till  July  27,  when  it  again  became  ill.  It  was 
dull,  would  not  eat  its  food,  remained  inside  its  house  and  would  not 
come  out  into  the  court.  In  July  28  it  was  further  noticed  that  there 
was  a large  haemorrhage  on  the  scrotum  and  one  on  the  back  of  the 
ear.  From  July  28  till  August  9 the  animal  remained  in  much  the 
same  condition.  No  diarrhoea  was  observed  at  any  time  during  this 
attack.  On  August  9 it  was  noticed  to  be  definitely  lame  in  a hind 
leg,  and  this  lameness  persisted  and  meantime  affected  the  other  hind 
leg  till  August  25,  when  the  animal  was  killed.  At  the  same  time 
more  or  less  of  dulness  and  loss  of  appetite  were  also  present. 

Post-mortem. — The  only  lesions  found  post-mortem  were  a very  small 
piece  of  resolving  grey  consolidation  in  the  right  middle  lobe  and  in 
the  postcardial  lobe.  The  lymphatic  glands  at  the  root  of  the  lung 
were  enlarged  and  reddened.  The  intestines  were  perfectly  healthy. 
There  were  no  lesions  in  the  hind  limbs  to  account  for  the  lameness. 

Cultures. — No  cultures  were  made. 
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Special  points  in  this  case  are — the  presence  of  diarrhoea ; 
the  presence  of  lameness  in  both  hind  legs ; and  the  practical 
absence  of  lesions  post-mortem,  with  the  exception  of  the 
small  patches  in  the  lung. 


Pig  16. 

Pig  from  source  C and  of  group  /?.  Had  been  vaccinated  on  the 
10th  of  May  and  again  on  the  17th.  It  was  first  noticed  to  be  dull 
and  refusing  food  on  the  10th  of  June.  It  remained  in  much  the 
same  condition  till  June  19,  with  the  additional  symptom  that  its 
eyelids  were  gummed  together  in  the  morning.  It  was  killed  by  pithing 
on  June  19. 

Post-mortem. — It  was  a very  small  and  emaciated  pig.  Lungs — 
chronic  “pancreas-like”  consolidation  of  the  right  middle  lobe  and 
lower  margins  of  right  anterior  lobe.  Left  lung — similar  condition 
in  lower  borders.  Heart  apparently  healthy.  Lymphatic  glands  en- 
larged and  reddened  throughout  body.  Abdomen — large  amount  of 
clear  fluid  with  coagula  in  peritoneal  sac.  Localised  peritonitis  over 
colon  and  caecum.  Caecum  and  colon  lined  with  a diphtheritic  deposit. 

Cultures. — Lung:  middle  lobe  right  side — Culture  No.  1,  pure 
extensive  culture  of  small  dewdrops;  No.  2,  do.  do.  Left  lobe — 
Culture  No.  1.,  do.  do. 


TABLE  V. — Reactions  of  Organisms  from  Pig  16. 


Lung. 

Lung. 

Right 

middle 

lobe. 

Left 

lobe. 

Right 

middle 

lobe. 

Left 

lobe. 

Litmus  milk 

A? 

0 

Raffinose  . 

0 

0 

Inuline 

0 

0 

Mannite  . 

0 

0 

Glucose 

A 

A 

Cane  sugar 

0 

0 

Dulcite 

0 

0 

Galactose  . 

A 

A 

Lactose,  neutral  red  . 

0 

0 

Dextrine  . 

0 

0 

Salicine 

0 

0 

Sorbite 

0 

A 

Maltose  . 

0 

0 

Peptone  (Indol) 

+ 

+ 

Adonite  . 

0 

0 

Nitrate  water  (nitrites) 

+ 

+ 

Lactose 

0 

0 

Gelatine  . 

0 

1 

0 
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Symbols  as  before. 


Special  points  in  this  case  are  the  discharge  from  the  eyes 
and  nose,  and  the  diphtheritic  deposit  in  caecum  and  colon. 
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Pig  17. 

Pig  from  source  C and  of  group  (3  was  unvaccinated.  First  noticed 
actively  ill  on  June  10.  Symptoms  exhibited  between  10th  June 
and  19th,  when  it  was  killed,  were  dulness,  want  of  appetite, 
heaving  of  sides,  and  discharge  from  eyes  and  nose.  Killed  by 
pithing  on  19th  June. 

Post-mortem. — Lungs  same  condition  as  in  pig  16.  Heart  ap- 
parently healthy.  Abdomen  apparently  healthy,  except  for  congestion 
of  caecum  and  a small  ulcer  on  the  ileocaecal  valve.  Lymphatic  glands 
enlarged  and  reddened,  especially  in  thorax. 

Cultures. — Lungs : Culture  No.  1,  pure  extensive  culture  of  small 
dewdrops;  No.  2,  do.  do.;  No.  3,  do.  do.;  No.  4,  do.  do.  No 
cultures  made  from  other  organs. 


TABLE  VI. — Reactions  of  Organisms  from  Pig  17. 


Lung 

culture. 

Lung 

culture. 

Litmus  milk  .... 

O 

Mannite  . . , . 

O 

Inuline 

O 

Saccharose  .... 

A 

Glucose  .... 

A 

Galactose  .... 

O 

Dulcite 

O 

Dextrine  .... 

O 

Lactose,  neutral  red 

O 

Sorbite 

A? 

Salicine  .... 

O 

Peptone  (Indol)  . 

+ 

Maltose  .... 

O 

Nitrate  water  (nitrites) 

+ 

Adonite  .... 

O 

Gelatine  .... 

O 

Lactose 

0 

Litmus  milk  (20  days)  . 

A 

Raffinose  .... 

0 

Symbols  as  before. 


The  special  point  in  this  case  is  that  this  was  the  only  one 
of  the  unvaccinated  pigs  of  group  f3  which  died. 

Pig  18. 

Pig  from  source  C and  of  group  /3 , vaccinated  May  10  and  17. 
General  symptoms  exhibited  from  June  12  till  July  10,  when  it  was 
killed,  were  dulness,  want  of  appetite,  and  discharge  from  nose  and 
eyes.  On  June  27  it  developed  an  abscess  at  the  upper  margin  of  the 
hoof,  which  did  not  heal.  Killed  on  July  10  by  pithing. 

Post-mortem. — Lungs — “ pancreas-like  ” condition  in  usual  situa- 
tions. Heart — small  haemorrhages  on  its  surface.  Lymphatic  glands 
enlarged  and  reddened  all  through  body.  Abdomen  — chronic  peri- 
tonitis, with  a localised  abscess  over  the  large  intestine  and  adhe- 
sions throughout  peritoneum.  Petechial  haemorrhages  all  down  small 
intestine.  Ulcers  in  caecum  and  colon.  Spleen  much  enlarged.  Kid- 
ney— “ turkey  egg  ” appearance  due  to  small  haemorrhages. 

Cultures. — No  cultures  made  in  this  case. 
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Pig  19. 

Pig  from  source  C and  of  group  /?,  vaccinated  May  10  and  17. 
First  noticed  ill  on  June  12.  Symptoms  between  June  12  and  July 
25,  when  it  was  killed,  were  dulness,  want  of  appetite,  discharge 
from  eyes  and  nose.  On  July  25  the  body  temperature  fell,  the 
animal  became  quite  cold  to  the  touch,  and  its  ears  became  deep 
blue.  Killed  by  pithing  on  July  25. 

Post-mortem. — Ulcer  with  white  necrotic  surface  on  tip  of  tongue 
(Fig.  12),  and  near  it  subepithelial  haemorrhages  quite  visible  to  the 
naked  eye.  Ulcers  at  side  and  root  of  tongue  and  subepithelial 
haemorrhages  at  root  of  tongue  and  epiglottis.  Marked  haemorrhages 
into  tonsils.  Lungs — “ pancreas-like  ” change,  but  in  this  case  deeply 
reddened,  in  the  usual  situations.  Acute  pleurisy  all  over  surface  of 
the  lungs  on  both  sides.  Heart — large  amount  of  straw-coloured  fluid 
in  pericardial  sac.  Lymphatic  glands  enlarged  and  reddened  all  over 
body.  Abdomen — large  chronic  black  ulcers  along  the  whole  length 
of  caecum  and  colon ; minute  subepithelial  haemorrhages  in  stomach. 
Spleen  enlarged  and  soft.  Kidneys  marked  “turkey  egg.”  Bladder 
— very  marked  subepithelial  haemorrhages  all  over  surface  of  bladder 
(Figs.  4 and  5). 

Cultures. — No  cultures  made  in  this  case. 

The  special  points  in  this  case  are  the  ulcers  and  haemor- 
rhages in  the  mouth,  and  the  marked  subepithelial  haemor- 
rhages in  the  bladder. 


Pig  20. 

Pig  from  source  B and  of  group  8,  vaccinated.  (This  pig,  along 
with  pigs  21,  22,  23,  had  never  shown  a day’s  illness  since  coming 
to  the  piggery.  They  were  killed  because  of  the  fear  that  they 
might  take  the  disease.  They  weighed  about  twenty  stone  when 
killed.)  Killed  June  15. 

Post-mortem. — Entirely  healthy. 

Pig  21. 

Same  source  and  history  as  in  pig  20.  Killed  June  15. 

Post-mortem. — entirely  healthy. 

Pig  22. 

Same  source  and  history  as  in  pigs  20  and  21.  Killed  June  15. 

Post-mortem. — Right  middle  lobe  consolidated  and  pancreas-like. 

The  special  point  in  this  last  case  is  the  condition  in  the 
lung,  in  spite  of  which  the  animal  showed  no  sign  of  disease, 
throve  and  grew  fat,  although  it  had  a cough. 
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Pig  23. 

Same  source  and  history  as  in  pigs  20,  21,  and  22.  Killed  June  15. 

Post-mortem. — Lungs  and  heart — remains  of  an  old  right -sided 
pleurisy  and  pericarditis  and  adherent  pericardium,  both  conditions 
entirely  quiescent  now. 

The  special  point  in  this  case  is  the  presence  of  this  old- 
standing  pleurisy  and  pericarditis,  evidence  of  the  animal 
having  been  affected  with  a disease  of  a similar  nature  to  the 
one  found  in  the  small  pigs  before  the  animal  came  to  the 
piggery.  The  animal  showed  no  evidence  of  disease  while 
it  was  at  the  piggery,  and  throve  and  grew  fat. 


Pig  24. 

Pig  from  source  A and  of  group  y ; had  not  been  vaccinated.  First 
noticed  actively  ill  on  June  14;  was  dull  and  off  food.  Killed  on 
June  15. 

Post-mortem. — Heart  and  lungs  healthy,  but  caecum  and  colon  have 
numerous  large  black  old-standing  ulcers  with  enlarged  and  reddened 
lymphatic  glands. 

The  special  point  in  this  case  is  that  this  pig,  in  spite  of 
these  lesions,  was  noticed  ill  only  on  the  14th.  Previous  to 
this  it  had  appeared  quite  well. 


Pig  25. 

Pig  from  source  C and  of  group  (3 , vaccinated  May  10  and  17. 
First  noticed  actively  ill  on  June  20 ; previous  to  this,  however,  it 
had  not  been  thriving,  as  it  was  very  dwarfed  in  size.  On  June 
20  it  became  dull,  and  refused  food,  and  began  to  breathe  heavily.  It 
remained  in  much  the  same  condition  till  June  23,  when  it  was  killed 
by  pithing. 

Post-mortem. — Lungs — old-standing  adherent  pleurisy  on  right  side ; 
lower  margins  of  lungs  on  both  sides  and  middle  lobe  right  side  are 
“pancreas-like.”  Heart — old-standing  adherent  pericarditis.  Lym- 
phatic glands  enlarged  and  reddened  throughout  body.  Abdomen — 
very  large  quantity  of  clear  fluid  with  yellowish  coagula.  Marked 
ulcers  in  colon,  with  localised  peritonitis  over  them. 

Cultures. — Six  cultures  were  made  from  the  lungs  in  this  case. 
In  them  all  there  grew  a pure  extensive  culture  of  small  dewdrop 
colonies.  There  were,  however,  all  gradations  in  size  of  the  colonies, 
from  pin-point  colonies  to  colonies  with  exactly  the  same  appearance 
but  of  six  times  the  diameter.  These  colonies  are  named  the  small 
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and  the  large  variety,  and  their  cultural  reactions  are  given  in 
Table  VII.  Morphologically  they  had  all  the  same  appearance,  that 
of  a pleomorphic  gram-negative  cocco-bacillus. 


TABLE  VII. 


Small 

colony 

lung. 

Large 

colony 

lung. 

Small 

colony 

lung. 

Large 

colony 

lung. 

Litmus  milk 

0 

0 

Maunite  . 

0 

A 

Inuline 

0 

0 

Saccharose 

A 

A 

Glucose  . 

A 

A 

Galactose  . 

A 

A 

Dulcite 

0 

0 

Dextrine  . 

A 

A 

Lactose,  neutral  red . 

0 

0 

Sorbite 

A 

A 

Salicine  . 

0 

0 

Peptone  (Indol) 

+ 

? + 

Maltose 

0 

0 

Nitrate  water  (nitrites) 

+ 

+ 

Adonite  . 

0 

0 

Gelatine  . 

0 

0 

Lactose 

0 

0 

Litmus  milk  (10 

A 

A 

Raffinose  . 

0 

0 

days) 

Symbols  as  before. 


The  special  point  in  this  case  is  the  occurrence  of  large 
and  small  colonied  varieties  of  the  same  organism  in  the 
lung  of  this  case. 


Pig  26. 

Sow  from  source  B and  of  group  8;  was  vaccinated.  Had  been 
doing  well,  but  it  was  noticed  to  be  getting  thinner  lately  and  also 
to  possess  a loose  open-mouthed  cough.  Killed  on  June  29. 

Post-mortem. — “Pancreas-like”  condition  in  both  lungs  in  the  usual 
situations.  Lymphatic  glands  in  thorax  enlarged  and  congested. 
Abdominal  organs  all  appear  healthy.  No  cultures  made  in  this 
case. 


Pig  27. 

Pig  from  source  A and  of  group  y;  was  not  inoculated.  It  was 
first  noticed  ill'' on  June  24,  owing  to  its  dulness  and  refusal  to  take 
food.  On  June  27  the  additional  symptom  of  lameness  in  the  hind 
legs  appeared.  There  was  no  abscess  in  the  feet,  and  the  leg  was 
not  painful  when  handled.  Killed  June  29. 

Post-mortem. — Lungs — right  middle  lobe,  and  lower  and  anterior 
margins  of  lungs  on  both  sides  for  a considerable  depth  are  solid, 
hard,  and  friable,  and  of  a deep  red  colour.  The  postcardial  lobe 
is  in  same  condition.  There  is  also  a pleurisy  on  the  right  side. 
Heart  apparently  healthy.  Lymphatic  glands  enlarged  and  reddened 
all  over  body.  Abdomen : small  intestine  deeply  inflamed ; caecum 
and  large  intestine — no  ulcers  present,  but  mucous  membrane  uni- 
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formly  and  deeply  inflamed  and  discharging  blood  on  the  surface. 
The  faeces  in  the  large  intestine  are  rolled  up  into  hard,  angular, 
tarry-coloured  balls,  which  are  sticking  to  the  surface  of  the  mucosa. 

Cultures. — Two  cultures  made  from  the  lung  in  this  case  gave 
pure  extensive  cultures  of  small  dewdrop  colonies. 

The  special  points  in  this  case  are  the  presence  of  lameness 
and  the  special  condition  found  in  the  large  intestine. 


Pig  28. 

Pig  from  source  A and  of  group  y;  was  not  vaccinated.  Was  a 
pen-mate  of  pig  27.  First  noticed  ill  on  June  24;  symptoms  were 
dulness  and  inappetence.  Killed  June  29. 

Post-mortem. — Lungs — “pancreas-like”  condition  in  usual  situa- 
tions. Enlarged  lymphatic  glands  in  thorax,  but  none  in  abdomen. 
Abdomen — all  organs  apparently  healthy.  No  culture  made  in  this 
case. 


Pig  29. 

Pig  from  source  C and  of  group  /3 ; was  vaccinated  10th  and  17th 
May.  Had  been  ill  for  some  time  with  dulness  and  inappetence. 
Killed  June  29.  Post-mortem  appearances  as  in  pig  28. 

Pig  30. 

Same  history  as  in  pig  29,  and  same  post-mortem  appearances. 


Pig  31. 

Same  history  as  in  pigs  29  and  30. 

Post-mortem  (June  29). — Same  post-mortem  appearances  as  in 
pigs  29  and  30,  except  that  there  was  present  here  one  very  large 
button  ulcer  in  the  large  intestine.  The  surface  of  the  intestine 
surrounding  this  ulcer  was  diffusely  inflamed  for  a considerable  dis- 
tance, and  here  and  there  on  the  surface  of  this  inflamed  mucosa 
were  little  white  tags  of  membrane,  adherent  by  pin-point  attachments 
to  the  mucosa. 

Cultures. — Twelve  cultures  were  made  from  different  parts  of  the 
lung.  Of  these,  eight  gave  pure  uncontaminated  extensive  cultures 
of  a small  dewdrop  colony,  while  the  other  four  were  slightly  con- 
taminated with  a few  colonies  of  a staphylococcuseus. 


Pig  32. 

Pig  from  source  D and  of  group  y\  was  not  vaccinated.  First 
noticed  actively  ill  on  June  24.  Symptoms  were  dulness  and  in- 
appetence. Killed  on  June  29. 
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Post-mortem. — Very  small  pig  for  its  age.  Lungs — “ pancreas-like  ” 
condition  in  usual  situations.  Lymphatic  glands  enlarged  and  red- 
dened in  thorax.  Abdomen — all  organs  appear  healthy.  No  cultures 
made  in  this  case. 


Pig  33. 

Pig  from  source  C and  of  group  (3 ; vaccinated  10th  and  17th  May. 
Previous  to  16th  June  it  had  been  running  at  eyes  and  nose,  but  was 
not  off  its  food.  On  June  16  it  became  dull  and  refused  food,  and 
remained  in  this  condition  till  it  was  killed  on  June  29. 

Post-mortem. — Lungs — “pancreas-like”  condition  in  usual  situa- 
tions. Heart  — adherent  pericarditis,  old -standing  and  quiescent. 
Lymphatic  glands  enlarged  and  reddened  in  thorax.  Abdomen — 
organs  apparently  healthy.  No  cultures  made  in  this  case. 


The  special  point  in  this  last  case  is  the  presence  of  the 
old-standing  pericarditis,  which  had  existed  prior  to  June  16, 
and  yet  the  animal  had  not  showed  any  symptoms  which 
one  would  associate  with  such  a grave  condition. 


Pig  34. 

Pig  from  source  C and  of  group  /3.  Prior  to  June  30  this  pig  had 
been  ailing  for  a long  time,  showing  dulness,  lack  of  appetite,  rashes, 
and  discharge  from  eyes  and  nose.  On  June  30  it  was  noticed  to  be 
very  ill — body  cold,  ears  blue,  with  large  raised  dark-coloured  ulcerat- 
ing spots  all  over  the  body,  especially  in  axillae  and  groins.  Killed  by 
pithing. 

Post-mortem. — Lungs — red  acute  pneumonic  consolidation  of  right 
posterior  and  middle  lobes  and  of  lower  and  anterior  borders  of  right 
and  left  lungs.  Acute  pleurisy  on  both  sides.  Heart — pericardial  sac 
distended,  with  deep  red-coloured  fluid  containing  coagula ; commenc- 
ing pericarditis  and  haemorrhages  all  over  surface  of  heart.  Lym- 
phatic glands  all  over  body  enlarged  and  reddened.  Abdomen — 
minute  subperitoneal  haemorrhages,  punctate  in  character  all  over 
surface  of  abdominal  organs,  especially  the  intestines.  Punctate  sub- 
mucosal haemorrhages  in  stomach.  Large  intestine — numerous  large 
dark-coloured  button  ulcers  of  some  standing;  also  numerous  large 
submucosal  haemorrhages  bulging  into  the  lumen  of  the  intestine 
(see  Fig.  8).  Spleen — enlarged,  dark  brown,  and  soft.  Kidney — 
“turkey  egg,”  with  haemorrhages  into  the  papillae.  Bladder — no 
haemorrhages  into  mucosa. 

Cultures. — Gland  1 : culture  = 1 colony  of  small  dewdrop.  Gland  2 : 
culture  = 200  colonies  of  small  dewdrop  and  15  staphylococci.  Lungs 
— two  cultures  were  made  from  the  left  lung  and  four  cultures  from 
right ; all  these  cultures  gave  a practically  pure  uniform  growth  of  small 
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dewdrop  colonies,  except  that  in  some  of  them  there  were  a few  colonies 
of  staphylococci. 


TABLE  VIII. — Reaction  of  Organisms  from  Pig  34. 


Gland 

culture. 

Lung 

culture. 

Gland 

culture. 

Lung 

culture. 

Litmus  milk 

0 

A 

Mannite  . 

0 

0 

Inuline 

0 

0 

Saccharose 

A 

A 

Glucose  . . 

0 

0 

Galactose  . 

0 

A 

Dulcite 

0 

0 

Dextrine  . 

0 

0 

Lactose,  neutral  red  . 

0 

0 

Sorbite 

0 

0 

Salicine 

0 

0 

Peptone  (Indol) 

2 

+ 

Maltose  , 

0 

0 

Nitrate  water  (nitrites) 

2 

+ 

Adonite  . 

0 

0 

Gelatine  . 

6 

0 

Lactose 

0 

0 

Litmus  milk  (10 

A 

A 

Raffinose  . 

0 

0 

days). 

12  12 


Both  organisms  pleomorphic  gram  cocco-bacilli. 
Symbols  as  before. 


The  special  point  in  this  case  is  the  presence  of  large  sub- 
mucous haemorrhages  bulging  into  the  lumen  of  the  large 
intestine,  especially  in  relation  to  the  question  of  the  genesis 
of  the  ulcers. 


Pig  35. 

Pig  from  source  C and  of  group  /3 ; vaccinated  10th  and  17th  May. 
During  May  and  June  it  had  been  affected  with  discharge  from  the 
nose  and  eyes.  It  appeared  to  get  better  from  this  for  a while ; then 
about  the  end  of  June  it  became  dull  and  refused  its  food,  meantime 
developing  extensive  haemorrhagic  rashes  of  a deep  purple  colour.  For 
several  days  before  death  the  ears  were  intensely  livid  in  colour  and 
cold  to  the  touch.  It  died  during  the  night  of  July  3-4. 

Post-mortem  (July  4,  a few  hours  after  death). — Blue  and  black 
patches  all  over  the  body,  some  of  them  as  large  as  an  ordinary  saucer. 
When  cut  into  they  were  found  to  be  haemorrhages.  There  was  a spot 
on  the  moist  portion  of  the  nose  about  the  size  of  a shilling  piece, 
which  was  livid  at  the  periphery  and  white  and  necrotic  in  the  centre 
(see  Figs.  10  and  11).  Lungs — lower  margins  of  right  lobe,  right 
middle  lobe,  postcardial  lobe,  and  lower  and  anterior  borders  of  left 
lung  consolidated,  friable,  and  greyish  red ; pleurisy  on  right  side. 
Heart  apparently  healthy.  Lymphatic  glands  enlarged  and  reddened 
throughout  whole  body.  Abdomen — large  black  ulcers  of  some  stand- 
ing in  caecum  and  colon.  Other  abdominal  organs  apparently 
healthy. 
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Cultures. — Two  cultures  were  made  from  the  lungs,  and  both  gave 
pure  extensive  cultures  of  small  dewdrop  colony. 

The  special  point  in  this  case  is  the  occurrence  of  the 
necrotic  patch  on  the  nose,  especially  in  reference  to  the 
genesis  of  the  ulcers. 


Pig  36. 

Had  much  the  same  history  as  pig  35 — same  source  and  group,  same 
pen,  same  rash,  and  same  blueness  of  ears.  Killed  July  4. 

Post-mortem. — Animal  very  emaciated  and  ears  very  blue.  Lungs — 
same  condition  as  in  pig  35;  pleurisy  present.  Heart  apparently 
healthy.  Lymphatic  glands  enlarged  and  reddened  all  over  body. 
Abdomen — All  organs  apparently  healthy. 

Cultures. — Two  cultures  were  made  from  the  lungs,  and  these  gave 
practically  pure  extensive  cultures  of  small  dewdrop  colony.  There 
were,  however,  a few  contaminating  colonies  of  a staphylococcus  albus 
present. 


TABLE  IX. — Reactions  op  Organism  from  Pig  36. 


Lung  cul- 
ture, small 
dewdrop. 

Lung  cul- 
ture, small 
dewdrop. 

Litmus  milk .... 

0 

Mannite  .... 

. A 

Inuline 

0 

Saccharose  .... 

A 

Glucose 

0 

Galactose  .... 

A 

Dulcite 

0 

Dextrine  .... 

0 

Lactose,  neutral  red 

0 

Sorbite 

A 

Salicine  .... 

0 

Peptone  (Indol)  . 

+ 

Maltose  .... 

0 

Nitrate  water  (nitrites) 

+ 

Adonite  .... 

0 

Gelatine  .... 

0 

Lactose 

0 

Litmus  milk  (10  days)  . 

A 

Raffinose  .... 

0 

Symbols  as  before. 


Pig  37. 

Same  history  as  pigs  35  and  36.  It  was  the  largest  and  liveliest  of 
the  three.  About  a week  ago  (from  July  4)  it  had  numerous  small 
subcutaneous  haemorrhages  all  over  the  body  and  was  very  livid  in 
the  ears.  These  had  disappeared  by  July  4,  when  the  animal  was 
killed. 

Post-mortem. — Lungs — “ pancreas-like  ” in  usual  situations.  Heart — 
no  pericarditis ; apparently  healthy.  Lymphatic  glands  all  over  body 
enlarged  and  reddened.  Abdomen — a few  button  ulcers  in  caecum  and 
colon.  Other  abdominal  organs  apparently  healthy. 
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Cultures,. — Two  cultures  made  from  lung;  both  gave  pure  uncon- 
taminated extensive  cultures  of  small  dewdrop. 


TABLE  X. — Reactions  op  Organism  from  Pig  37. 


Lung  cul- 
ture, small 
dewdrop. 

Lung  cul- 
ture, small 
dewdrop. 

Litmus  milk .... 

0 

Mannite  .... 

A 

Inuline 

0 

Saccharose  .... 

A 

Glucose  .... 

0 

Galactose  .... 

A 

Dulcite 

0 

Dextrine  .... 

0 

Lactose,  neutral  red 

0 

Sorbite 

A 

Salicine  .... 

0 

Peptone  (Indol)  . 

+ 

Maltose  .... 

0 

Nitrate  water  (nitrites) 

+ 

Adonite  .... 

0 

Gelatine  .... 

0 

Lactose 

0 

Litmus  milk  (10  days)  . 

A 

Raffinose  .... 

0 

Symbols  as  before. 

Pig  38. 

Pig  from  source  B and  of  group  8 ; vaccinated.  Never  showed  any 
signs  of  active  illness ; was  dull  and  not  thriving,  and  had  at  times  a 
loose  open-mouthed  cough.  Killed  July  8 by  butcher. 

Post-mortem. — Lungs — “ pancreas-like  ” lesions  in  usual  peaces,  but 
more  restricted,  and  lung  somewhat  crepitant.  Abdomen — large  old- 
standing  ulcers  in  large  intestine.  No  cultures  made  in  this  case. 


Pig  39. 

Pig  from  source  A and  of  group  y;  was  not  vaccinated.  First 
noticed  dull  on  July  7.  Previous  to  this  there  had  been  no  active 
signs  of  illness.  Killed  by  butcher  on  July  8. 

Post-mortem.  — Lungs  — “ pancreas- like  ” lesions  in  usual  places. 
Abdomen — caecum  and  colon  uniformly  inflamed  all  over,  with  surface 
weeping  blood,  and  hard  angular  tarry  lumps  of  faeces  adherent  to 
the  mucosa.  No  ulcers  present.  No  cultures  made  in  this  case. 


Pig  40. 

Pig  from  source  D and  of  group  y;  was  not  vaccinated.  Was 
first  noticed  to  be  ill  on  June  27.  On  July  7 it  was  noticed  to  be 
very  dull  and  ill,  and  its  sides  were  heaving.  Killed  July  8. 

Post-mortem. — Lungs — “ pancreas-like  ” condition  in  usual  situa- 
tion. Abdomen  — large  intestines,  old-standing  ulcers  at  ileocaecal 
valves.  No  cultures  made  in  this  case.* 
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Pig  41. 

Pig  from  source  C and  of  group  (3 ; was  not  inoculated.  It  was 
one  of  four  very  small  “ waster  ”-like  pigs  obtained  from  source  C. 
Up  to  July  1,  however,  this  animal  ate  its  food  greedily,  but  never 
seemed  to  grow.  Latterly  it  became  dull,  apathetic,  refused  its  food, 
and  coughed  a good  deal.  It  was  killed  on  July  22,  as  it  was  very  ill. 

Post-mortem. — Ulcer,  necrotic  in  appearance,  on  tip  of  tongue  (see 
Fig.  12);  very  emaciated.  Lungs — “ pancreas-like  ” friable  condition 
in  usual  situations.  Heart — great  effusion  into  pericardium;  heart 
apparently  healthy.  Lymphatic  glands  enlarged  and  reddened  in 
thorax.  Abdomen — great  effusion  into  peritoneal  sac.  No  ulcers 
in  intestine ; no  red  enlarged  glands  about  caecum ; no  haemorrhages. 
Other  abdominal  organs  apparently  healthy. 

The  special  points  in  this  case  are  the  necrotic  ulcer  on  the 
tongue ; the  presence  of  a very  large  amount  of  fluid  in  the 
peritoneal  sac  without  any  ulceration  or  peritonitis ; and  the 
history  of  this  case,  especially  with  reference  to  the  origin 
of  the  outbreak. 

Pig  42. 

Same  history  as  in  pig  41.  First  noticed  markedly  ill  on  July 
13.  Since  then  been  going  back  rapidly.  Its  lungs  appeared  to  be 
specially  affected,  as  it  had  great  dyspnoea.  Killed  July  25. 

Post-mortem. — Punctate  rash  all  over  the  body.  Ears  are  bleeding 
at  tips.  Lungs — acute  red  friable  pneumonia,  together  with  acute 
pleurisy,  throughout  the  lung.  Heart — acute  pericarditis  with  ad- 
herent pericardium.  Lymphatic  glands  enlarged  and  reddened 
throughout  the  body.  Abdomen  — very  numerous  ulcers  in  colon 
and  caecum.  Kidneys — “ turkey  egg  ” ; no  haemorrhage  in  papillae. 
Bladder — two  large  submucous  haemorrhages.  Gall-bladder — numer- 
ous submucous  haemorrhages. 

The  special  points  in  this  case  are  its  history  as  in  case  41 ; 
and  the  large  submucous  haemorrhages  in  urinary  and  gall- 
bladders. 


Pig  43. 

By  this  time  (Aug.  6)  the  sows  from  source  D which  were  in  pig, 
when  they  arrived  at  the  piggery,  had  farrowed,  and  their  pigs  were 
about  a fortnight  old.  It  was  noticed  that  these  young  pigs  were 
suffering  markedly  from  diarrhoea.  Some  of  the  faeces  was  removed 
from  the  anus  of  one  of  the  small  pigs  of  sow  2,  and  plated  on 
M/Conkey  lactose  plates.  The  plates  after  incubation  showed  a few 
large  lactose  fermenters  (B.  coli .?),  but  the  great  majority  of  the 
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organisms  present  consisted  of  small  pin-point  deep  acid  colonies  and 
a much  larger  pale  colony,  which,  however,  after  a few  days  became 
red  in  colour,  having  meantime  formed  a little  acid : subcultures  were 
made  from  each  of  these  two  latter  types  of  colonies,  and  their  reaction 
on  media  is  given  in  Table  XI. 

Both  were  gram -negative  pleomorphic  cocco-bacilli.  Both  when 
grown  on  agar  media  rapidly  died  off  unless  subcultured  frequently. 

TABLE  XI. 


Small 

red 

colony. 

Large 

red 

colony. 

Small 

red 

colony. 

Large 

red 

colony. 

Litmus  milk 

0 

0 

Mannite  . 

0 

0 

Inuline 

0 

0 

Saccharose 

A + g 

A+G 

Glucose  . 

A+g 

A + G 

Galactose  . 

A + g 

A + G 

Dulcite 

0 

0 

Dextrine  . 

A + g 

A + G 

Lactose,  neutral  red  . 

0 

0 

Sorbite 

0 

0 

Salicine 

0 

0 

Peptone  (Indol) 

? + 

? + 

Maltose  . 

A + g 

A + G 

Nitrate  water  (nitrites) 

+ 

+ 

Adonite  . 

0 

0 

Gelatine  . 

0 

0 

Lactose 

0 

0 

Litmus  milk  (10  days) 

A 

A 

Raffinose  . 

0 

0 

Symbols  as  before. 


The  special  points  in  this  case  are  the  presence  of  diarrhoea 
in  the  small  pigs,  and  the  recovery  of  a special  organism 
practically  in  pure  culture  from  the  faeces. 

The  points  to  be  noted  about  the  organism  are — 

(1)  The  organism  occurred  on  M'Conkey  lactose  plates  in 

two  distinct  forms — 

(a)  Very  small  deeply  acid  colony. 

(b)  Much  larger  pale  colony,  which  afterwards 

developed  a slight  acidity. 

(2)  (a)  and  (b)  were  morphologically  and  culturally  identical. 

(3)  They  further  resembled  one  another  in  that  while  both 

produced  acid  on  lactose  M'Conkey  plates,  neither 
of  them  in  subculture  produced  any  acid  in  lactose 
peptone  water. 


Pig  44. 

Small  pig  eighteen  days  old  from  sow  1.  Died  on  August  11. 
Post-mortem. — There  were  granulating  wounds  on  the  side  of  the 
face  and  jaw  as  if  the  pig  had  been  tramped  on.  Lungs — atelectasis 
of  anterior  part  of  right  and  left  lung  and  of  middle  lobe  of  right 
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lung;  no  inflammation  present.  Heart  healthy.  Abdomen — small 
intestines  slightly  congested.  Colon  and  caecum  reddened  and  in- 
jected with  hard  faeces  in  them.  Umbilicus  healthy.  Small 
haemorrhages  into  kidney.  Other  abdominal  organs  healthy. 

Cultures,  made  from  small  intestine  (none  from  caecum)  on  M‘Conkey 
lactose  plates,  gave  pure  culture  large  acid  colonies ; no  pale  colonies 
present. 


Pig  45. 

Small  pig,  same  history  as  pig  44.  Died  August  11. 

Post-mortem. — Lungs  quite  healthy.  Heart — a few  haemorrhages 
on  epicardium.  Abdomen — small  intestines  deeply  inflamed.  Very 
numerous  petechial  haemorrhages  subperitoneally  over  colon  and 
caecum ; mucosa  of  caecum  and  colon  inflamed ; haemorrhages  in 
kidney ; enlarged  and  reddened  mesenteric  glands. 

Cultures. — Small  intestine  (M‘Conkey  lactose  plates) — pure  culture 
large  acid  colonies.  Colon  (MUonkey  lactose  plates) — mixture  of 
large  red  acid  colonies  and  small  red  acid  colonies,  as  in  pig  43. 
Mesenteric  glands — pure  extensive  culture  of  small  dewdrop  colonies. 
Morphologically  the  small  red  colonies  from  the  colon  and  the 
organism  from  the  mesenteric  glands  are  identical. 


The  special  point  in  this  case  is  the  presence  of  this  small 
lactose  fermenter  in  the  colon  and  of  an  organism,  identical 
with  the  small  dewdrop  colony  of  the  large  pigs  in  the 
lymphatic  glands  draining  the  colon  area. 


Pig  46. 

Two  days  old  pig  from  sow  1.  Found  dead  on  August  14. 

Post-mortem.  — Lungs  healthy.  Heart  ditto.  Abdomen  — very 
marked  haemorrhage  and  inflammation  of  the  mucous  coat  of  colon  and 
caecum ; punctate  haemorrhages  in  kidneys ; mesenteric  glands  enlarged 
and  reddened. 

Cultures  from  small  intestine  (on  MUonkey  lactose)  gave  (1)  large 
number  of  large  lactose  fermenters ; (2)  equal  number  of  small  lactose 
fermenters  as  in  colon  of  pig  45  and  faeces  of  pig  43. 


Pig  47. 

Pig  twenty-two  days  old  from  sow  1.  Found  dead  August  15. 

Post-mortem. — Covered  over,  especially  on  abdomen,  with  purple 
haemorragic  rash.  Lungs  healthy.  Heart — large  quantity  of  red- 
stained  fluid  (containing  red  blood  corpuscles)  in  pericardial  sac.  Very 
numerous  subepicardial  haemorrhages  all  over  surface  of  heart  (see 
Fig.  3).  Lymphatic  glands  enlarged  and  reddened  all  through  the 
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body.  Abdomen — very  numerous  subperitoneal  haemorrhages  beneath 
the  parietal  and  visceral  peritoneum ; large  number  of  submucosal 
haemorrhages  in  stomach,  small  intestines,  and  large  intestines. 
Kidney — “turkey  egg”  appearance. 

Cultures. — Heart  blood — pure  extensive  culture  of  small  dewdrops. 
Spleen,  do.  do.  Lymphatic  gland — no  growth.  Small  intestine  (on 
M‘Conkey  lactose) — mostly  large  lactose  fermenters  ( B . coli ?),  but 
considerable  number  of  small  pin-point  lactose  fermenters. 

TABLE  XII. 


Small 
acid 
colony : 
intestine. 

Heart- 

blood 

culture. 

Small 
acid 
colony : 
intestine. 

Heart- 

blood 

culture. 

Litmus  milk 

A 

A + C 

Mannite  . 

0 

0 

Inuline 

0 

0 

Saccharose 

Ag 

A 

Glucose 

A+g 

A 

Galactose  . 

Ag 

A 

Dulcite 

0 

0 

Dextrine  . 

Ag 

A 

Lactose,  neutral  red . 

0 

0 

Sorbite 

0 

0 

Salicine 

0 

0 

Peptone  (Indol) 

+ 

0 

Maltose 

0 

A 

Nitrate  water  (nitrites) 

+ 

+ 

Adonite  . 

0 

0 

Gelatine  . 

0 

0 

Lactose 

0 

0 

Litmus  milk  (10  days) 

A 

A+C 

Raffinose  . 

0 

0 

Symbols  as  before.  Heart-blood  culture  here  is  the  culture  exactly  as  it  was 
removed  from  the  heart  blood — i.e .,  reactions  are  not  the  reactions  of  a single  colony. 
Spleen  culture  was  dead  in  twenty-four  hours,  so  that  its  reactions  could  not  be 
tested. 


Pig  48. 

Same  history  and  much  the  same  post-mortem  appearances  as  in 
pig  47,  except  that  there  were  not  so  many  haemorrhages  in  the 
abdomen.  Died  on  August  15. 

Cultures. — Heart  blood — a few  colonies  of  small  dewdrop.  Peri- 
cardial fluid — no  growth.  Spleen — no  growth.  Lymphatic  gland — 
thirty  colonies  small  dewdrops.  Intestine  (M‘Conkey  lactose) — growth 
consisted  of  large  lactose  fermenters.  These  cultures  (heart  blood  and 
lymphatic  gland)  were  made  on  the  15th  August;  their  appearance 
was  noted  after  twenty-four  hours'  incubation  on  the  16th;  tubes  were 
heavily  inoculated  from  them  on  the  16th;  when  incubated,  however, 
for  twenty-four  hours  they  showed  no  growth.  They  thus  died  out 
rapidly  in  artificial  culture. 


Pig  49  (Sow  2). 

Sow  from  source  D and  of  group  S ; vaccinated  twice ; was  in  young 
when  brought  to  the  piggery  in  April.  After  it  had  been  vaccinated 
it  was  removed  from  the  general  piggery,  about  the  beginning  of  May, 
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to  a new  piggery  situated  at  a distance,  where  no  pigs  had  been  before. 
It  was  kept  there  all  summer,  throve  well,  and  grew  very  fat.  The 
piggery  just  mentioned  was  run  as  an  entirely  separate  establishment 
from  the  other,  with  a special  caretaker  to  look  after  it,  and  there  was 
no  communication  between  the  two  piggeries.  On  July  21  this  sow 
gave  birth  to  eight  pigs.  After  this  she  remained  quite  well  apparently 
for  some  time,  but  began  to  be  dull  and  off  her  food  about  August  8. 
Her  faeces  also  at  this  date  were  noticed  to  be  in  the  form  of  hard 
lumps,  tarry  in  colour,  angular  in  shape,  and  covered  with  shreds  of 
mucus.  Between  August  8 and  August  18,  when  she  died,  she  gradu- 
ally became  worse,  developing  a bad  cough,  a haemorrhagic  rash  all  over 
the  body,  and  bleeding  profusely  from  the  nose  at  times.  Her  pigs, 
meantime,  were  very  badly  affected  with  diarrhoea. 

Post-mortem  (performed  twenty-four  hours  after  death). — Animal 
very  fat;  numerous  subcutaneous  haemorrhages.  Lungs — both  sides 
completely  consolidated,  deep  plum- coloured,  and  very  friable; 
pleurisy  all  over ; marked  haemorrhages  in  larynx  and  trachea.  Heart 
— apparently  healthy.  Lymphatic  glands  enlarged  and  reddened  all 
through  body.  Abdomen — numerous  subperitoneal  haemorrhages  all 
over  small  intestine.  Caecum  and  colon — no  ulcers  ; minute  petechial 
haemorrhages  in  the  submucosa,  and  one  very  large  one  under  mucous 
membrane  and  bulging  into  the  lumen  of  the  gut. 

Cultures. — Although  only  recently  dead,  the  animal  was  putrid  when 
it  was  examined.  Consequently  no  cultures  were  made. 

Pig  50. 

Pig  about  a month  old,  from  sow  3.  Killed  August  24. 

Post-mortem.  — Lungs  healthy,  except  for  patch  of  atelectasis. 
Heart  — great  excess  of  pericardial  fluid ; no  haemorrhages.  Lym- 
phatic glands  all  through  body  enlarged  and  reddened.  Intestines — 
congestion. 

Cultures. — Heart  blood — no  growth.  No  other  cultures  made. 

Pig  51. 

History  as  in  pig  50.  Killed  August  24.  Post-mortem  as  in  pig  50. 

Cultures. — Heart  blood — slight  growth  of  small  dewdrop  colonies. 
Lymphatic  glands — good  growth  of  same  colonies. 

Pig  52. 

History  as  in  pigs  50  and  51.  Killed  August  24.  Post-mortem  as 
in  pigs  50  and  51.  Cultures  as  in  pig  51,  with,  in  addition,  some 
staphylococci  in  gland  culture. 


Pig  53. 

History  and  post-mortem  appearances  as  in  pigs  50,  51,  and  52 
Cultures  : Heart  blood — no  growth  ; gland — no  growth. 
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Pig  54. 

Same  history  as  in  pigs  50,  51,  52,  and  53,  only  this  case  was  much 
more  obviously  ill.  Killed  August  24. 

Post-mortem.  — Lungs  healthy  except  for  patch  of  atelectasis. 
Heart — marked  haemorrhages  and  excess  of  pericardial  fluid.  Lym- 
phatic glands  enlarged  and  reddened  all  over  body.  Abdomen — 
caecum  and  colon  show  a diphtheritic  exudate  along  their  whole 
length.  When  viewed  from  the  outside  this  exudate  is  seen  as 
discrete  white  dots.  Beneath  the  exudate  the  mucosa  is  deeply 
congested  and  haemorrhagic  (see  Figs.  13  and  14).  Small  intestines 
deeply  congested  and  inflamed.  Stomach — marked  haemorrhages  into 
mucosa.  Bladder — haemorrhages  into  submucous  tissue.  Kidney — 
no  haemorrhages  seen. 

Cultures. — Heart  blood — no  growth.  Lymphatic  glands — pure 
culture  dewdrops.  No  cultures  made  from  other  organs. 

Pig  55. 

Pig  of  sow  1,  about  a month  old.  Found  dead  August  24. 

Post-mortem. — Lungs — extensive  pneumonia  of  both  sides.  Heart — 
extensive  acute  pericarditis  (see  Fig.  19).  Lymphatic  glands  all 
through  body  enlarged  and  reddened.  Intestines — congestion  present. 

Cultures. — Heart  blood — pure  extensive  culture  of  small  dewdrop 
colony.  Lungs,  do.  do.  Lymphatic  glands — no  growth. 

Special  point  in  this  case  is  the  presence  of  the  pneumonia 
and  the  pericarditis. 

Pig  56. 

Pig  from  source  D and  of  group  y ; not  vaccinated.  This  pig 
appeared  fairly  well  till  July  10,  when  it  was  noticed  to  be  dull.  On 
one  occasion  while  it  was  eating  it  suddenly  tumbled  down  on  the  floor 
on  its  right  side  and  lay  kicking.  After  a few  minutes  it  was  helped 
to  its  feet,  but  again  tumbled  down  on  its  right  side.  After  some 
time  it  got  up  by  itself.  On  its  attempting  to  walk,  it  was  noticed 
that  it  leaned  over  to  the  right  side  and  its  right  limbs  appeared  to  be 
somewhat  stiff.  Next  day  it  appeared  to  be  quite  well  again,  and 
remained  comparatively  well  till  July  25,  when  it  was  noticed  that  it 
was  beginning  to  desquamate  in  large  scales  all  over  the  back  of  the 
body.  Behind  both  ears  there  was  also  present  large  patches  covered 
with  moist  scales,  and  resembling  a weeping  intertrigonous  eczema.  On 
July  29  it  was  noticed  that  when  the  animal  raised  its  head  in  the 
air  the  skin  of  the  back  was  thrown  into  heavy  transverse  folds,  giving 
it  a pachydermatous  appearance.  From  August  3 till  August  24  (when 
it  was  killed)  it  was  out  of  sorts,  being  dull,  not  eating  its  food,  and 
having  a discharge  from  the  eyes  and  nose,  its  eyelids  being  gummed 
together  in  the  mornings.  Meantime  the  skin  condition  had  improved 
greatly. 
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Post-mortem  (August  24). — Lungs — “pancreas-like  condition”  in 
usual  places.  Enlarged  and  reddened  lymphatic  glands  at  root  of 
lungs.  Heart  apparently  healthy.  Intestines — no  signs  of  disease. 

The  special  points  in  this  case  are  the  presence  of  the 
peculiar  nervous  attack,  and  the  scaly  skin  condition. 

Pig  57. 

Pig  from  source  A and  of  group  y ; had  been  vaccinated.  It  had 
never  been  noticed  ill  till  about  August  8,  when  it  was  noticed  to  be 
lame  in  hind  quarters.  It  continued,  however,  to  eat  its  food.  The 
lameness,  however,  continued,  and  became  worse,  till  on  August  12  it 
was  noted  that  it  was  very  unsteady  on  its  hind  legs.  A slight  rain  had 
made  the  concrete  floor  of  its  court  slightly  damp,  and  it  was  noticed 
that  it  could  hardly  walk  on  it.  While  it  was  standing  eating  at  its 
trough  it  was  pushed  gently  on  the  shoulder  with  the  point  of  an 
umbrella,  when  it  immediately  sat  down  on  its  hind  quarters  like  a 
dog  and  remained  sitting  for  some  time.  From  August  12  till 
August  24,  when  it  was  killed,  the  lameness  improved,  but  the  animal 
still  remained  dull  and  out  of  sorts. 

Post-mortem. — Nothing  abnormal  found  in  any  part  of  the  body,  nor 
was  any  disease  in  the  joints  found  which  could  account  for  the  lame- 
ness of  the  hind  quarters. 

The  special  point  to  be  noted  in  this  case  is  the  transitory 
weakness  in  the  hind  quarters. 

Pig  58. 

Pig  from  source  A and  of  group  y;  had  been  vaccinated.  It  had 
been  a pen -mate  of  pig  57.  It  had  appeared  quite  well  up  to  August  4, 
on  which  date  it  was  noticed  to  be  dull  and  not  taking  its  food.  On 
August  7 it  was  noticed  to  be  lame  in  the  left  hind  leg.  The  leg  was 
not  painful  to  the  touch,  as  it  could  be  handled  quite  freely.  There 
was  a small  pinkish  rash  all  over  the  body.  The  animal  was  taking  its 
food.  On  August  8 the  animal  was  noticed  to  be  paralysed  in  both 
hind  legs.  The  paralysis  was  so  marked  that,  when  the  animal  wanted 
to  come  from  its  pen  to  the  trough  to  feed,  it  progressed  entirely  on  its 
fore  legs  and  trailed  its  hind  quarters  behind  it  on  the  ground.  Prom 
August  8 till  August  24,  when  it  was  killed,  the  paralysis  continued, 
though  it  improved  considerably  towards  the  latter  part  of  this  time. 
All  the  time  it  continued  to  eat  its  food  quite  well,  trailing  itself  to 
the  trough  to  do  so. 

Post-mortem. — Nothing  abnormal  found  in  any  part  of  the  body. 

The  special  point  in  this  case  is  the  presence  of  the  very 
marked  though  transitory  paralysis. 
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Pig  59. 

This  pig  and  the  following  four  pigs,  though  not  in  extremis , were 
killed  because  they  had  diarrhoea  and  were  not  thriving.  They  were 
about  five  weeks  old,  and  came  from  sow  1.  They  were  killed  on 
August  28. 

Post-mortem  of  pig  59. — Lungs — healthy ; no  atelectasis.  Heart — 
no  disease  or  haemorrhages.  Lymphatic  glands — no  enlargement  or 
reddening.  Abdomen — small  intestines  very  inflamed.  Caecum  and 
colon  very  inflamed,  with  ulcers  and  diffuse  fine  diphtheritic  exudate 
on  surface. 

Cultures. — Heart  blood — pure  extensive  culture  small  dewdrops. 
M‘Conkey  lactose  plate  from  caecum  gave  50  large  acid  colonies  and 
50  small  pin-head  colonies,  deeply  acid  in  tint. 

Pig  60. 

History  and  post-mortem  as  in  pig  59. 

Cultures. — Heart  blood — pure  extensive  culture  of  small  dewdrops. 
M‘Conkey  lactose  plate  from  caecum  gave  50  large  acid  colonies,  45 
small  pin-head  deeply  acid  colonies,  and  5 medium-sized  pale  colonies, 
which  after  two  days  at  room  temperature  became  faintly  but  dis- 
tinctly acid. 

Pig  61. 

History  and  post-mortem  as  in  pigs  59  and  60. 

Cultures. — Heart  blood — no  growth.  M‘Conkey  lactose  plate  from 
caecum  gave  40  large  acid  colonies,  50  small  pin-head  deeply  acid 
colonies,  and  30  medium-sized  pale  colonies,  as  in  pig  60. 


Pig  62. 

History  and  post-mortem  as  in  pigs  59,  60,  and  61. 

Cultures. — Heart  blood — a single  colony  of  a large  coliform  organism. 
M‘Conkey  lactose  plate  from  caecum  gave  50  large  acid  colonies,  30 
small  pin-head  deeply  acid  colonies,  and  2 medium-sized  pale  colonies, 
as  in  pigs  60  and  61. 

Pig  63. 

History  and  post-mortem  as  in  pigs  59,  60,  61,  and  62. 

Cultures. — Heart  blood — no  growth.  M‘Conkey  lactose  plate  from 
caecum  gave  50  large  acid  colonies,  20  small  pin-head  deeply  acid 
colonies,  1 pale  colony,  medium-sized,  as  in  the  others. 

Pig  64. 

History  much  the  same  as  in  pigs  59,  60,  61,  62,  and  63,  except  that 
this  pig  came  from  sow  6. 

Post-mortem. — Same  as  in  these  pigs,  except  that  in  this  case  there 
was  a patch  of  atelectasis  in  the  lung. 
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Cultures. — Heart  blood  gave  pure  extensive  culture  small  dewdrop. 
M‘Conkey  lactose  plate  from  caecum  gave  50  large  acid  colonies,  40 
small  pin-head  deeply  acid  colonies,  10  medium-sized  pale  colonies  as 
above. 


The  following  are  the  reactions  and  characters,  &c.,  of  some 
of  these  organisms  obtained  from  pigs  59-64  : — 

The  large  acid  colonies  were  not  tested  or  examined  further. 
The  cultures  from  the  heart  blood  of  the  cases  where  such 
were  obtained,  as  also  the  small  pin-head  acid  colonies  and 
the  medium-sized  pale  colonies  from  the  M'Conkey  lactose 
agar,  were  examined  with  the  following  results: — 

Heart  cultures — 

Pure  extensive  cultures  of  a small  dewdrop  colony  were 
obtained  in  cases  59,  60,  and  64. 

After  twenty -four  hours  these  cultures  were  examined 
microscopically,  and  showed  the  presence  of  numerous  gram- 
negative, pleomorphic,  polar-staining  cocco-bacilli. 

Subcultures  were  at  once  made  by  heavy  inoculation  on 
ordinary  agar  from  all  three.  After  incubation  for  twenty- 
four  hours  at  37°  C.,  a growth  was  obtained  only  in  the  case 
of  pig  64,  the  others  having  meantime  died.  The  reactions  of 
these  organisms  on  the  sugars,  &c.,  will  be  given  later. 
M'Conlcey  lactose  plates  from  caecum — 

Numerous  subcultures  were  made  on  agar  from  the  “small 
acid  ” and  “ pale  colonies  ” derived  from  all  the  six  cases. 

The  agar  subcultures  from  the  small  acid  colonies  after 
twenty-four  hours’  incubation  showed  a discrete  growth  of 
a fairly  large-sized  colony — about  three  times  the  size  of 
the  dewdrop.  The  agar  subcultures  from  the  pale  colonies, 
however,  gave  a discrete  growth  of  a mixture  of  dewdrop 
colonies  and  of  larger  colonies,  such  as  has  just  been  described 
in  the  case  of  the  small  acid  colonies. 

Subcultures  on  agar  were  now  made  from  these  last  described 
dewdrop  colonies  (pale  colony  source)  in  the  cases  of  pigs 
62  and  64.  After  twenty -four  hours  at  37°  C.,  there  was 
a discrete  growth  of  colonies  of  the  larger  variety  only,  no 
dewdrops  being  present.  At  the  same  time  a “ large  ” colony 
from  the  same  “ pale  colony  ” source  was  subcultured  on  agar 
in  the  case  of  pig  62. 
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All  these  organisms  were  gram-negative,  pleomorphic, 
bipolar  cocco-bacilli. 

Further,  all  these  organisms  required  repeated  subculture, 
otherwise  they  died  out.  If  they  were  left  for  a few  days, 
and  a subculture  was  then  made  with  heavy  inoculation, 
either  a few  isolated  colonies  grew  or  nothing  at  all. 


TABLE  XIII. — Reactions  op  Heart  and  Gzbcum  Organisms 
from  Pigs  59-64. 


Small  red  colony,  Pig. 
60. 

Small  red  colony,  Pig 
61. 

Small  red  colony,  Pig 
62. 

Small  red  colony,  Pig 
64. 

Pale  colony,  Pig  61. 

Large  colony  from  agar 
subculture  of  pale 
colony,  Pig  62. 

Dewdrop  colony  from 

I agar  subculture  of  pale 
colony,  Pig  62. 

Dewdrop  colony  from 

agar  subculture  of  pale 

colony  of  Pig  64. 

Heart-blood  culture 

of  Pig  64. 

Litmus  milk  . 

A? 

A? 

A? 

A? 

A? 

A? 

A '( 

A? 

A+C 

Inuline  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Glucose  . 

A + G 

A 

A 

A 

A 

A 

A 

A 

A 

Dulcite  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Lactose,  neutral  red 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Salicine  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Maltose  . 

A+g 

A? 

A? 

0 

0 

A 

0 

0 

0 

Adonite  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Lactose  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Raffinose 

A? 

A? 

A 

0 

A? 

A? 

0 

0 

0 

Mannite . 

0 

A 

A 

A 

A 

A 

A 

A 

0 

Saccharose 

A+G 

A 

A 

A 

A 

A 

A 

A 

0 

Galactose 

A+G 

A 

A 

A 

A 

A 

A 

A 

0 

Dextrine 

A + G 

A 

A 

A 

A 

A 

A 

A 

0 

Sorbite  . 

0 

A 

0 

0 

0 

0 

0 

0 

0 

Peptone  (Indol) 

2 

« 

? 

2 

2 

2 

2 

2 

? 

Nitrate  water  (ni- 
trites) 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Gelatine . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Litmus  milk  (10 
days) 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

A + C 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Symbols  as  before. 


The*  special  points  in  connection  with  these  organisms  are — 

(1)  Small  red  colony  and  pale  colony  from  caecum  appear 

from  their  reactions  on  the  various  media  to  be  the 
same  organism. 

(2)  Small  red  colony  and  pale  colony,  although  they 

produce  acid  on  M'Conkey  lactose  media,  do  not 
produce  acid  in  lactose  peptone  water. 


PATHOLOGY  AND  EPIDEMIOLOGY  OF  SWINE  FEVER.  41 


(3)  The  variation  in  size  of  the  colonies  from  one  agar 

culture  to  another,  as  exemplified  in  the  case  of 
pigs  62  and  64. 

(4)  The  variations  in  the  fermentative  activities  qualita- 

tively, as  seen  in  Table  XIII.,  and  quantitatively, 
as  especially  seen  in  organism  No.  1. 

(5)  The  reactions  obtained  in  the  organisms  in  Table  XIII. 

should  be  compared  with  those  obtained  in  Tables 
XI.  and  XII.  from  similar  cases. 


Pigs  65,  66,  67,  68,  69,  70,  71,  72. 

These  were  small  pigs  about  five  weeks  old,  obtained  from  sows 
6 and  3.  They  were  not  thriving,  and  diarrhoea  was  present  in  most 
of  them.  They  were  killed  on  August  29. 

Post-mortems. — There  was  no  discharge  from  the  eyes  or  nose  of  any 
of  them.  Lungs  healthy,  not  even  atelectasis,  except  in  one  case  where 
there  was  consolidation  of  right  middle  lobe  and  anterior  part  of  right 
posterior  lobe.  Heart  — three  cases  showed  great  excess  of  amber- 
coloured  fluid ; haemorrhages  were  present  in  the  heart  of  one  case. 
Lymphatic  glands  — generally  no  enlargement  or  reddening;  in  the 
case,  however,  where  the  lungs  were  pneumonic,  there  were  enlarged 
and  reddened  glands  all  through  the  body,  especially  in  the  mesentery 
and  thorax.  Abdomen — the  caeca  and  colons  of  all  these  pigs  were 
markedly  inflamed  and  congested,  without,  however,  ulcers  or  diph- 
theritic exudate.  Cultures. — No  cultures  were  made  from  these  cases. 


Pigs  73,  74,  75. 

These  were  the  remaining  pigs  from  sow  3.  They  had  been  the  best 
thriving  of  all  the  pigs,  but  latterly  they  had  begun  to  go  back,  with 
diarrhoea,  dulness,  lack  of  appetite,  discharge  from  eyes  and  nose, 
coldness  of  skin,  and  very  deep  blue  colour  of  the  ears.  These  pigs 
were  killed  on  August  30,  but  it  was  not  possible  to  do  a post-mortem 
on  them. 


Special  points  to  be  noted  in  connection  with  these  small 
pigs — viz.,  43-48,  50-55,  59-75:— 

(1)  They  were  obviously  affected  with  a contagious  disease. 

(2)  As  they  had  not  been  in  contact  with  any  other  pigs, 

the  presumption  is  that  they  got  this  disease  from 
their  mothers. 

(3)  The  chief  symptom  of  this  disease  was  diarrhoea ; and 

the  chief  post-mortem  appearance  found  was  hsemor- 
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rhagic  and  diphtheritic  inflammation  of  the  intestines, 
especially  of  the  large  intestine. 

(4)  Although  the  symptoms  and  post-mortem  appearances 
just  described  were  those  manifested  in  the  most 
of  the  cases,  several  of  the  older-standing  cases 
showed  the  transition  stages  to  the  condition  found 
in  the  pigs  of  group  /3.  Thus  many  of  them  showed 
enlargement  and  reddening  of  the  lymphatic  glands 
throughout  the  body,  while  haemorrhages  throughout 
the  body  were  observed  in  several  cases.  Effusion, 
blood-stained  and  otherwise,  into  the  pericardium  was 
also  noted  in  quite  a few  cases ; extensive  pneumonia 
was  found  in  case  55  and  one  other  case ; while  acute 
pericarditis  was  found  in  case  55 ; definite  discrete 
ulcer  formation  in  the  colon  was  found  in  several 
cases. 

There  next  fall  to  be  described  two  groups  of  pigs  whose  his- 
tory has  a special  bearing  on  the  epidemiology  of  the  disease — 

(1)  A group  of  ten  pigs  of  group  ft,  which  were  not  vac- 

cinated. These  are  numbered  pigs  76-85.  Pig  17, 
already  described,  is  also  one  of  this  group. 

(2)  The  six  sows  from  source  D and  of  group  8,  which 

were  in  young  when  they  arrived  at  the  piggery. 


Pigs  76-85  (with  Pig  17). 

These  pigs  came  in  a batch  of  thirty-seven  from  source  C about 
the  beginning  of  May.  When  they  arrived  they  were  about  two 
months  old.  They  had  not  been  vaccinated.  They  remained  quite 
well  till  about  May  19,  when  they  were  noticed  to  be  discharging 
from  the  eyes  and  nose.  At  this  time  the  same  symptoms  were 
being  exhibited  by  the  other  members  of  group  /?,  which  had  been 
vaccinated  but  in  a very  much  more  severe  degree.  Their  tem- 
peratures ranged  from  103  *6°  F.  to  105*6°  F.  No  diarrhoea  was 
present.  Several  of  them  showed  the  large  dark  spots  on  the  skin 
already  described  for  the  vaccinated  members  of  the  group.  The 
pigs  were  never  severely  incapacitated,  and  ate  their  food  practically 
the  whole  time.  They  were  also  quite  alert  and  showed  no  evidence 
of  dulness.  The  majority  of  them  were  practically  better  within  a 
week.  (One  of  them,  however — pig  17 — was  more  seriously  affected 
and  had  to  be  killed  on  June  19.)  From  about  May  26  till  July  31 
the  ten  pigs  throve  apace,  and  at  the  end  of  this  period  were  about 
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twice  the  size  of  their  vaccinated  fellows,  among  which  the  disease 
continued  unabated.  From  July  31  to  August  4,  a sharp  illness, 
characterised  by  formation  of  wheals  and  disinclination  to  eat,  attacked 
them  all.  This  condition  rapidly  passed  off  and  the  animals  began 
again  to  thrive  markedly. 

The  special  points  to  be  noted  in  connection  with  this 
group  are  that  these  pigs  were  un vaccinated  ; the  mildness 
of  the  disease  in  their  case ; the  thriving  condition  of  the 
pigs  prior  to  and  subsequent  to  the  disease,  as  evidenced 
by  the  fact  that  at  the  end  of  July  they  were  about  twice 
the  size  of  their  fellows  which  had  been  vaccinated. 


Sows  1,  2,  3,  4,  5,  6. 

These  sows  came  from  source  D about  the  end  of  April.  They 
were  in  young  when  they  arrived.  They  were  vaccinated  twice  in 
the  beginning  of  May,  and  were  then  removed  to  a newly  constructed 
wrooden  piggery  on  ground  where  np  pigs  had  been  previously  kept,  and 
at  a considerable  distance  from  the  other  piggery.  This  new  piggery 
was  run  as  an  entirely  separate  establishment,  there  being  no  com- 
munication between  this  place  and  the  old  one.  It  should  be  noted, 
however,  that  previous  to  their  removal  they  had  been  in  various 
parts  of  the  old  piggery;  and  further,  that  the  disease  had  broken 
out  there  before  their  removal. 

Sow  5.  On  the  16th  June  sow  5 was  dull  and  refused  to  take 
her  food.  She  remained  in  much  the  same  condition  till  the  19th 
June,  when  she  began  to  recover,  and  was  all  right  again  by  the 
22nd  of  June.  This  sow  farrowed  on  July  23.  It  was  very  ill  on 
the  morning  of  July  25,  and  all  its  pigs  were  dead  except  one, 
which  was  transferred  to  sow  2,  which  had  farrowed  that  day.  Sow  5 
was  all  right  again  on  July  27. 

Sow  6.  On  27th  June  sow  6 became  out  of  sorts,  dull,  and  refused 
food.  On  the  5th  of  July  it  became  very  definitely  ill,  and  remained 
in  this  condition  till  the  16th  July,  during  which  time  it  was  never 
seen  to  take  any  food.  After  this  it  gradually  got  better.  This 
sow  farrowed  on  August  14,  giving  birth  to  numerous  macerated 
foetuses,  and  also  to  one  live  pig,  which,  however,  was  puny  and 
ill  developed. 

Sow  3 was  slightly  but  noticeably  ill  from  about  June  27  to 
June  30,  but  soon  recovered.  It  gave  birth  to  eight  pigs  on  July  25. 

Sow  4 was  also  slightly  but  noticeably  ill  from  June  27  to  June 
30,  but  soon  recovered.  It  gave  birth  to  a large  number  of  pigs 
on  July  29,  but  killed  them  all,  except  three,  by  overlaying. 

Sows  1 and  2 showed  no  signs  of  illness  previous  to  pigging. 

On  July  31  sow  1 gave  birth  to  ten  pigs.  On  August  3 she  was 
noticeably  ill,  being  dull  and  not  feeding.  On  August  5 she  was 
very  much  worse,  lying  down  listless  and  dull  and  paying  no  heed 
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to  her  young.  On  the  7th  it  was  noticed  that  her  faeces  were  in 
the  form  'of  large,  tarry,  hard,  angular  lumps  covered  with  threads  of 
mucus.  After  this  she  rapidly  improved,  and  appeared  all  right 
again  about  the  9th  of  August. 

The  history  of  sow  2 has  already  been  described  under  pig  49. 


Special  points  in  these  cases  are — 

(1)  The  acute  though  ephemeral  nature  of  the  disease  in 

some  of  these  cases. 

(2)  The  result  of  the  disease  on  pregnancy  as  seen  in  the 

case  of  sow  6. 

(3)  The  intestinal  nature  of  the  disease  in  some  of  these 

cases,  as  evidenced  by  the  nature  of  the  faeces  in 
sows  1 and  2. 

(4)  The  occurrence  of  a disease  among  their  pigs  character- 

ised by  diarrhoea  and  marked  intestinal  lesions. 


Symptomatology  Exhibited  in  these  Epidemics. 

With  the  exception  of  pig  6 and  the  various  sows  1-6,  with 
their  suckling  pigs,  all  the  animals  exhibited  more  or  less 
indefinite  symptoms,  characteristic  rather  of  a subacute  or 
chronic  indefinite  affection  than  of  an  acute  disease  of  one 
single  type.  Moreover,  in  a single  case,  the  disease  symptoms 
varied  from  time  to  time.  Thus  a pig  would  be  apparently 
well  at  one  time,  would  then  be  ill  for  a short  time,  and 
would  then  appear  to  be  more  or  less  well  for  some  time, 
only  to  fall  ill  again. 

General  symptoms. — When  a pig  was  ill  it  generally 
showed  it  by  a dulness,  listlessness,  and  lack  of  appetite, 
and  a desire  to  stay  inside  and  not  come  out.  In  many 
cases  these  were  all  the  symptoms  observed. 

Abdominal  symptoms. — Except  in  the  case  of  the  epidemic 
among  the  small  pigs,  about  one  month  old,  which  all  showed 
this  symptom,  diarrhoea  was  the  exception.  It  was  observed 
in  one  case  only — pig  15 — and  that  for  a very  short  time. 
Instead  of  diarrhoea  there  was  rather  constipation,  and  in 
certain  cases,  such  as  pig  39  and  sows  1 and  2,  there  was  the 
passage  of  hard,  angular,  sticky,  tarry  masses  covered  with 
threads  of  mucus. 
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Lung  symptoms.  — Coughing  was  a very  prominent 
symptom.  This  symptom  occurred  among  all  the  ages  of  pigs 
from  two  months  upwards,  and  whether  the  animal  appeared 
ill  or  not.  Especially  noteworthy  was  its  occurrence  among 
the  older  pigs  which  were  eating  their  food  well,  and  which 
were  apparently  quite  healthy,  as  it  was  indicative,  as  post- 
mortems on  some  of  them  showed,  of  a persistence  of  a 
disease  condition  in  the  lungs.  In  such  cases  this  symptom 
was  especially  noticeable  after  the  pigs  had  been  made  to 
exert  themselves,  as  in  running.  The  cough  was  a soft 
open-mouthed  one.  Laboured  breathing,  with  heaving  sides, 
occurred  chiefly  in  the  more  serious  cases,  and  was  in- 
dicative of  gross  lung  changes,  which  condition  was  some- 
times associated  with  pericarditis  or  great  effusion  into  the 
pericardial  sac. 

Circulatory  symptoms  exhibited  were  breathlessness,  cold- 
ness of  the  body,  and  blueness  of  the  tips  of  the  ears  in  the 
gravely  ill  cases. 

Thirst  was  very  marked,  especially  in  the  cases  where  the 
lungs  were  acutely  affected,  and  where  there  was  high  fever. 

Temperature. — In  the  more  acute  cases  the  temperature 
was  usually  raised.  The  following  are  the  temperatures  of 
twenty- seven  pigs  when  they  were  affected  with  the  syndrome 
of  symptoms  to  be  described  immediately  (rash,  discharge 
from  eyes  and  nose,  and  cough) : 103*8 ; 104*1 ; 104*2 ; 103*7  ; 
104*1;  103*8;  103*7;  104*2;  104*0;  104*6;  105*0;  104*0; 
103*6;  105*6;  105*2;  104*6;  104*8;  106*0;  104*8;  104*8; 
105*6;  104*3;  104*6;  103*6;  104*9;  103*3;  103*0. 

Nervous  symptoms. — The  nervous  seizure  in  pig  56  should 
be  noted.  It  is  an  open  question  whether  this  may  not  have 
been  of  the  nature  of  a heart  seizure.  A much  more  common 
nervous  symptom  exhibited,  however,  was  definite  paralysis 
of  one  or  more  limbs  or  of  the  hind  quarters.  This  symptom 
was  observed  in  pigs  4, 15,  57,  and  58.  In  pig  4,  the  paralysis 
was  definitely  associated  with  the  presence  of  changes  in  the 
grey  matter  of  the  spinal  cord  (see  Fig.  20).  In  pigs  57,  58, 
and  15,  the  symptom,  after  having  been  present  to  a marked 
degree,  passed  off  and  the  animal  recovered.  Pig  58  is 
especially  noteworthy  in  this  connection,  as  there  could  be 
no  doubt  of  the  presence  here  of  a definite  paralysis.  The 
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paralysed  limbs  in  all  these  cases  could  be  handled  quite 
freely,  and  there  was  no  evidence  in  any  of  them  of  a local 
condition  to  account  for  the  symptom.  It  is  noteworthy,  too, 
that  this  symptom,  except  in  the  case  of  pig  4,  occurred 
among  the  older  pigs ; and  that  the  pigs  affected  appeared  to 
be  otherwise  in  fairly  good  health,  and  continued  to  take 
their  food.  One  of  them  habitually  trailed  its  hind  quarters 
when  trying  to  reach  the  food  trough.  One  pig  showed 
lameness  due  to  an  abscess  in  the  foot. 

Special  syndrome. — A special  syndrome  of  symptoms  was 
observed  in  the  more  acute  cases  among  the  pigs  aged  from 
2-4  months.  This  consisted  of  discharge  from  the  eyes  and 
nose  (see  Fig.  1),  sneezing,  coughing,  fever,  thirst,  difficulty  in 
breathing,  dulness,  inappetence,  retardation  of  growth,  and 
the  presence  all  over  the  body  of  a raised  macular  rash,  deep 
red  in  colour,  and  of  the  size  of  a shilling  piece  (see  Fig.  2). 
Over  each  spot  at  times  there  was  a slight  exudation  together 
with  the  presence  of  scales.  The  spot  did  not  disappear  on 
pressure.  Discharge  from  the  eye  and  nose  was  observed  in 
a few  of  the  older  pigs,  from  4-6  months ; and  again,  in  the 
group  of  suckling  pigs  reared  in  August,  some  of  the  older 
ones  were  beginning  to  manifest  this  symptom  when  they 
were  about  one  and  a half  months  old. 

Skin  eruptions. — The  eruption  met  with  in  the  special 
syndrome  has  already  been  mentioned.  Other  skin  eruptions 
were,  however,  frequently  observed.  Thus  pig  6 showed  an 
extensive  reddish  eruption  all  over  the  under  surface  of  the 
body,  which  at  first  disappeared  on  pressure.  This  led  one  to 
think  (as  this  was  the  first  case  to  occur)  of  swine  erysipelas. 
As  the  disease  progressed,  the  eruption  became  definitely 
haemorrhagic  in  this  case. 

A very  large  number  of  the  more  acute  cases  exhibited 
petechial  or  macular  haemorrhagic  rashes  on  various  parts  of 
the  skin. 

The  blueness  of  the  tips  of  the  ears  and  the  coldness  of  the 
body  surface,  due  in  all  probability  to  weakness  of  the  cir- 
culation, has  already  been  alluded  to. 

Two  pigs  exhibited  a generalised  desquamative  hypertrophic 
condition  of  the  skin.  The  skin  had  a pachydermatous 
appearance,  and  there  was  a moist  weeping  intertrigonous 
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eczematous  condition  between  the  backs  of  the  ears  and  the 
adjacent  body  surface.  In  some  of  the  pigs  over  six  months 
old  a curious,  circular,  black-coloured  and  flat  eruption 
appeared  in  the  middle  line  of  the  body  beneath  the  chin  and 
in  the  axillary  and  inguinal  regions.  It  consisted  of  isolated 
spots  about  the  size  of  a penny,  deep  black  in  colour,  and 
flush  with  the  surface.  This  eruption  lasted  for  a very  short 
time  only,  and  there  appeared  to  be  no  constitutional 
symptoms. 

All  the  unvaccinated  pigs  of  age  from  2-4  months,  some 
time  after  they  had  thrown  off  the  syndrome  above  mentioned, 
came  out  in  large  wheals  all  over  the  body.  The  general 
health  of  the  animals  was  not  much  affected  by  this  eruption, 
which  rapidly  disappeared.  It  was  possibly  due  to  some 
error  in  diet. 

Lack  of  growth. — This  was  very  noticeable.  With  the 
exception  of  the  unvaccinated  pigs  of  group  ft  (age  2-4 
months)  it  may  be  said  that  the  pigs  of  group  ft  and  y were 
only  half  the  size  they  should  have  been  for  their  age. 

The  symptoms  exhibited  may  be  roughly  arranged  accord- 
ing to  their  occurrence  in  the  age  groups  as  follows : — 

Group  a (J-1J  months).  Diarrhoea,  and  towards  the  end  of 
this  time  discharge  from  the  eyes  and  nose. 

Group  ft  (2-4  months).  Lung  symptoms  and  discharge 
from  eyes  and  nose. 

Group  7 (4-6  months).  Modified  lung  symptoms  without 
discharge  from  eyes  and  nose ; presence  of  paralysis. 

Group  8 (6  months  and  over).  Loose  infrequent  cough  and 
slight  want  of  thriving. 

The  lingering,  chronic,  in  some  cases  almost  unobservable 
character  of  the  symptoms  exhibited  in  the  second  outbreak 
in  Piggery  II.  should  be  specially  noted  in  reference  to — 

(1)  The  liability  of  the  disease  to  escape  recognition  as 

swine  fever,  the  animals  being  considered  to  be 
wasters  or  piners,  or  the  disease  being  considered  to 
be  the  so-called  swine  plague,  so-called  enzootic 
pneumonia  of  pigs,  &c. 

(2)  The  liability  of  these  animals,  especially  those  less 

observably  ill,  continuing  the  disease  in  a piggery  or 
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carrying  it  to  another  piggery,  after  . having  been 
transferred  there  under  the  assumption  that  they 
were  healthy. 

Pathological  Findings  in  these  Cases. 

Intestines. — The  small  intestine , especially  in  the  pigs 
under  4 months,  was  often  acutely  and  haemorrhagically 
inflamed.  Much  more  frequently,  however,  the  large  intestine 
was  involved.  Here,  especially  in  the  young  pigs  under  1J 
months,  but  also  in  some  of  the  older  pigs,  such  as  pig  39, 
there  was  acute  haemorrhagic  congestion,  accompanied  some- 
times by  a more  or  less  uniform  whitish  deposit  on  the  sur- 
face. Ulcer  formation,  especially  round  about  the  ileoceecal 
valve,  occurred  in  a very  large  number  of  cases.  In  some 
cases  the  ulcers  were  acute,  in  others  chronic.  They  were 
chiefly  found  in  pigs  over  2 months  old,  the  acute  ulcers 
being  chiefly  found  in  pigs  under  4 months  and  the  chronic 
ones  in  pigs  over  this  age.  In  the  acute  ulcers,  the  subjacent 
peritoneum  was  often  affected,  giving  rise  to  a localised 
peritonitis. 

Lungs. — In  a very  large  number  of  cases  there  was  present 
a grey  pancreas-like  consolidation  of  the  right  middle  lobe, 
the  postcardial  lobe,  and  the  lower  and  anterior  borders  of 
the  right  and  left  lung.  Histologically  the  consolidation  was 
of  the  nature  of  a'  catarrhal  broncho-pneumonia.  There  was 
no  evidence  of  helminthiasis  or  tuberculosis.  This  condition 
was  rare  in  pigs  under  1|  months,  occurring  as  it  did  in  only 
two  cases.  Its  occurrence  was  at  its  maximum,  in  numbers 
affected,  extent,  acuteness  and  gravity  of  the  lesions,  in  pigs 
from  2-4  months,  where  in  addition  there  was  often  an 
associated  pleurisy.  Above  the  age  of  4 months  this  lesion 
began  to  diminish  in  frequency  and  severity,  until  in  pigs 
of  6 months  and  over  it  was  absent,  or  consisted  of  a very 
small  patch  of  almost  entirely  resolved  pneumonia. 

Heart. — In  many  cases,  especially  of  the  more  acute  types, 
there  was  a great  effusion  of  clear  straw-coloured  fluid  into 
the  pericardial  sac.  In  some  cases  this  fluid  was  deeply 
red  in  colour,  the  colour  being  due  to  red  blood  corpuscles 
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derived  from  subepicardial  haemorrhages  — a pathological 
change  found  in  a great  number  of  cases.  These  subepicardial 
haemorrhages,  as  also  the  effusion,  occurred  chiefly  among 
the  pigs  from  1-4  months  old. 

In  some  cases  there  was  acute  pericarditis.  This  usually 
occurred  in  association  with  a pneumonia,  and  was  present 
chiefly  in  the  pigs  from  1-4  months  old.  Chronic  pericarditis, 
with  adherent  pericardium,  no  longer  in  an  active  condition, 
was  found  in  two  cases — one  a pig  between  2 and  4 months 
old,  and  one  a pig  over  6 months  old. 

Spleen  was  found  enlarged  in  only  one  or  at  most  two 
cases. 

Effusion  into  the  peritoneum. — In  a considerable  propor- 
tion of  cases,  between  the  ages  of  2 and  4 months,  a very 
large  accumulation  of  clear  fluid  with  coagula  was  found 
in  the  peritoneal  sac.  This  was  sometimes,  but  not  always, 
associated  with  a local  peritonitis  over  acute  ulcers  in  the 
large  intestine.  In  most  cases  its  origin  may  be  assumed 
to  be  dropsical  and  of  the  same  nature  as  the  clear  fluid 
already  mentioned  as  occurring  in  the  pericardial  sac. 

Haemorrhages . — It  cannot  be  too  strongly  emphasised,  how- 
ever, that  haemorrhage  was  the  all-important  pathological 
change  found  in  the  above  cases.  Thus  haemorrhages  oc- 
curred in  the  lymphatic  glands  (see  Fig.  9),  giving  rise  to 
the  reddening  and  enlargement;  in  the  heart  in  the  myo- 
cardial and  subepicardial  tissues,  and  giving  rise  to  the 
blood-stained  appearance  of  the  effusion  into  the  sac  (see 
Fig.  3) ; into  the  lungs  (see  Fig.  7);  into  the  pleura ; into  the 
subperitoneal  tissue;  into  the  skin  (giving  rise  to  some  of 
the  rashes);  into  the  subepithelial  tissues  of  the  tongue; 
into  the  subepithelial  tissues  of  the  stomach,  small  intestine, 
and  large  intestine  (see  Fig.  8);  into  the  spleen;  into  the 
substance  of  the  liver;  into  the  kidney  substance  (giving 
rise  to  the  “turkey  egg”  appearance);  into  the  papillae  of 
the  kidney  (Fig.  6) ; into  the  submucous  tissue  of  the  bladder 
(Figs.  4 and  5) ; into  the  submucous  tissue  of  the  gall-bladder ; 
into  the  muscles,  &c.,  &c. 

The  view,  further,  is  expressed  here  that  all  the  gross 
pathological  lesions  (except  possibly  the  pneumonia)  found 
in  the  above  cases  are  referable  to  haemorrhages  having 
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taken  place  in  various  situations  during  the  more  acute 
stages;  and  according  to  the  size  of  these  and  the  situation 
where  they  have  occurred,  would  arise  the  various  pathological 
lesions  found  in  the  disease. 

If  the  hemorrhages  are  small  and  punctate,  or  of  a much 
larger  size,  and  occur  in  the  body  of  an  organ  such  as  the 
kidney,  spleen,  liver,  lymphatic  glands,  heart,  or  on  a moist 
surface  not  liable  to  bacterial  contamination,  or  on  a surface 
which,  though  liable  to  bacterial  contamination,  is  habitually 
dry,  then  the  hemorrhage  is  apparently  resolved  in  the  or- 
dinary way.  If,  however,  these  hemorrhages  are  small  and 
occur  on  a moist  surface  liable  to  bacterial  contamination,  and 
more  especially  if  they  can  cut  off  by  mechanical  pressure  the 
blood  supply  to  the  more  distal  parts,  then  it  would  appear 
that  superficial  necrosis  and  surface  hemorrhage  takes  place. 
This  is  what  would  appear  to  occur  in  the  small  intestine, 
and  especially  in  the  large  intestine  where  hemorrhages  take 
place  between  the  glands  of  the  mucosa  towards  their  bases, 
causing  necrosis  of  the  superficial  layers  of  the  mucosa  (see 
Figs.  13  and  14). 

On  the  other  hand,  when  the  hemorrhages  are  large,  and 
occur  on  surfaces  such  as  have  been  mentioned,  the  changes 
produced  may  be  observed  by  studying  them  as  they  occur — 

1st,  in  the  bladder. 

2nd,  in  the  skin  generally. 

3rd,  on  the  moist  skin  of  the  nose. 

4th,  on  the  skin  of  the  tongue  and  mouth. 

5th,  on  the  mucous  membrane  of  the  large  intestine. 

1.  In  the  bladder.  Fig.  4 is  a photograph  of  the  bladder  j 
of  a pig,  showing  there  numerous  and  large  haemorrhages,  i 
Fig.  5 is  a section  through  the  bladder  wall.  The  haemor- 
rhage comes  right  up  to  the  mucous  membrane,  and  the  red 
blood  cells  may  be  seen  penetrating  in  between  the  epithelial 
cells  themselves.  There  is  no  sign  of  ulceration  or  necrosis 
here.  The  reason  may  be  that  there  are  no  organisms  or 
secretion  products  present  to  turn  the  balance  in  favour  of 
necrosis  of  the  epithelium,  or  that  the  collateral  circulation 
may  be  sufficient  to  keep  the  mucosa  intact.  It  is,  however, 
difficult  to  see  how  this  can  be  (as  the  haemorrhage  is  infil- 
trating between  the  epithelial  cells  of  the  mucosa,  and  is 
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actually  lifting  the  mucous  membrane  up  from  the  sub- 
mucosa), unless  the  large  hemorrhages  may  be  looked  on  as 
occurring  in  sinuses,  in  which  case  a pseudo-circulation  may 
be  kept  up  owing  to  the  filling  and  emptying  of  the  bladder. 

2.  On  the  skin  generally,  as  in  the  syndrome  described 
under  the  symptomatology,  where  large  hemorrhages 
appeared  beneath  the  skin  and  disappeared,  leaving  no 
ulceration. 

3.  On  the  moist  skin  of  the  nose.  Figs  10  and  11  are 
from  sections  from  such  a hemorrhage  occurring  in  a case 
where  there  were  the  large  hemorrhages  just  described  on 
the  skin  generally.  Here  there  is  an  absence  of  inflammatory 
reaction,  such  as  leucocyte  invasion ; the  changes  are  those 
of  necrosis ; there  is  a line  separating  the  more  or  less  healthy 
tissue  from  the  necrosed  tissue,  and  the  difference  between 
the  healthy  and  the  necrosed  epithelium  is  very  obvious. 
Immediately  below  the  necrosed  epithelium  is  an  area  of 
extra vasated  blood  which  is  in  the  process  of  alteration 
(necrobiosis). 

4.  On  the  skin  of  the  tongue  and  mouth.  Fig.  12  is 
from  a case  where  ulcers  of  the  typical  swine  fever  variety, 
and  haemorrhages,  large  enough  to  bulge  the  epithelium, 
were  present  in  equal  numbers  on  the  tongue  and  on  the 
fauces.  In  the  ulcer  the  following  points  will  be  noted — 
namely,  that  there  is  an  absence  of  leucocytic  emigration ; 
the  condition  is  a necrotic  one;  there  is  a sharp  line  of 
demarcation  between  healthy  and  necrosed  tissue,  and  an 
absence  of  granulation  tissue ; there  is  the  presence  of 
organising  clots  in  the  vessels  immediately  subjacent  to  the 
line  of  demarcation. 

5.  Mucous  membrane  of  the  large  intestine.  Photographs 
are  given  of  sections  of  a haemorrhage  (see  Fig.  8),  and  ulcer 
(see  Figs.  15  and  17),  from  a case  where  these  were  found 
together  abundantly  in  one  case.  As  regards  the  ulcer,  the 
following  points  will  be  seen:  that  there  is  an  absence  of 
leucocytic  emigration ; the  condition  is  not  an  inflammatory 
one ; there  is  the  presence  of  a large  necrotic  area  containing 
masses  of  red  blood  cells  undergoing  necrobiosis  separated 
from  the  healthy  area  by  a line  of  demarcation ; there  is  an 
absence  of  granulation  tissue  and  the  presence  of  organising 
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thrombi  in  the  blood-vessels  on  the  proximal  side  of  the 
line  of  demarcation. 

The  section  of  the  hsemorrhage  shows  a large  effusion  of 
blood  into  the  submucosa.  The  hsemorrhage  was  a fairly 
large  one,  and  the  bulge  on  the  mucous  membrane  at  this 
point  as  seen  in  the  photograph  is  due  to  its  presence  to 
a large  extent. 

With  these  facts  before  us,  and  in  the  absence  of  any  other 
feasible  explanation,  it  does  not  seem  too  much  to  assume — 

(1)  That  hsemorrhage  is  at  the  basis  of  formation  of  the 

ulcers  regarded  as  characteristic  of  swine  fever. 

(2)  That  some  factor  or  factors  absent  in  the  case  of 

hsemorrhages  into  the  bladder  and  skin  generally,  and 
present  in  hsemorrhages  into  the  skin  of  the  nose, 
of  the  tongue  and  fauces,  and  of  the  intestine,  is  the 
determinant  factor  in  the  formation  of  the  ulcer. 

Whether  this  factor  is  (in  the  case  of  the  intestine,  &c.) 
the  presence  of  organisms,  intestinal  secretions,  &c.,  and  the 
absence  of  free  blood  anastomosis,  it  is  impossible  to  say 
definitely.  Certainly  the  peculiar  shape  of  the  intestinal 
ulcers  would  be  best  explained  by  a hsemorrhage  in  the 
terminal  arterial  supplying  a definite  almost  geometric  por- 
tion of  the  mucosa. 

In  this  connection,  the  geometrical  appearance  of  the  large 
infarcts  so  common  in  the  intestine  when  branches  of  the 
mesenteric  arteries  are  blocked  should  be  borne  in  mind. 
Further,  a study  of  Fig.  18,  which  represents  diagrammatically 
the  course  of  the  arteries  from  the  submucosa  to  the  mucosa 
in  the  large  intestine,  would  appear  to  show  that  if  a 
hsemorrhage  occurred  which  blocked  one  or  more  of  these 
vessels  at  or  about  the  point  a,  there  would  be  interference 
with  the  blood  supply  to  a certain  definite  area  of  the  mucosa, 
as  the  branches  from  a are  more  or  less  terminal  in  nature. 
With  regard  to  the  hsemorrhages  generally,  they  would  appear 
to  be  toxic  in  character,  caused  possibly  by  an  action  on  the 
endothelium  of  the  blood-vessels.  In  this  connection  the  few- 
ness of  the  organisms,  or  their  entire  absence  at  times  in  the 
enlarged  and  reddened  lymphatic  glands,  is  worthy  of  note. 

It  would  appear  that  the  organising  clots  found  at  the 
base  of  the  ulcers  (see  Figs.  16  and  17)  are  the  result  of  the 


PATHOLOGY  AND  EPIDEMIOLOGY  OF  SWINE  FEVER.  53 

haemorrhage  rather  than  the  cause  of  it.  They  serve  to  close 
up  the  surface  after  the  slough  has  been  separated. 

The  blueness  of  the  ears  and  coldness  of  the  body,  the 
hydropericardium,  and  the  peritoneal  effusion  would  appear 
to  indicate  a great  weakening  of  the  circulation,  probably  due 
in  most  cases  to  the  action  of  a toxin,  but  in  some  cases,  no 
doubt,  aggravated  by  the  increased  work  in  the  pulmonary 
circulation  due  to  the  consolidation. 

In  the  case  of  pig  4,  which  exhibited  paralysis,  sections  of 
the  cord  showed  the  presence  of  chromatolysis  in  the  cells  of 
the  anterior  horn  of  the  lumbar  region,  as  also  infiltration  of 
the  vessel  walls  with  small  round  cells  (see  Fig.  20).  As  the 
distemper  organism  was  present  in  the  consolidated  lung  of 
this  case,  it  is  possible  that  the  condition  here  shown  was 
attributable  to  the  action  of  this  organism.  Similar  charges 
have  been  shown  by  Dawson  and  myself1  to  occur  in  the 
cords  of  dogs  affected  with  distemper  paralysis. 


Distribution  and  Character  of  the  Lesions  according 

TO  THE  AGES  OF  THE  PlGS. 

Group  a (pigs  under  months).  Acute  intestinal  changes, 
especially  in  the  large  intestine,  of  the  nature  of  an  acute 
haemorrhagic,  often  diphtheritic,  inflammation  affecting  the 
whole  mucosa.  Transition  to  the  next  group  is  made  easy 
by  the  occurrence  here  of  isolated  cases  of — 

(1)  solitary  ulcer  formation; 

(2)  haemorrhages  into  the  heart,  with  effusion  into  the 

pericardium ; 

(3)  acute  extensive  pneumonia  with  pericarditis. 

Group  ft  (2-4  months).  Here  the  characteristic  changes 
were  acute  ulceration  of  the  large  intestine,  localised  peri- 
tonitis over  these  ulcers,  and  great  effusion  into  the  peri- 
toneal cavity ; and  also  extensive  acute  pneumonia,  associated 
in  many  cases  with  haemorrhages  in  the  heart,  effusion  into 
the  pericardium,  or  acute  pericarditis. 

Group  7 (4-6  months).  The  characteristics  of  group  /3 
were  found  here  also,  but  in  a much  less  acute  form.  The 


1 M‘Gowan  and  Dawson.  Journ.  Path,  and  Bact.,  vol.  xix.  p.  182,  Oct.  1914. 
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ulcerations  were  old  standing,  in  some  cases  healed  or  healing. 
There  was  absence  of  peritonitis,  and  the  pneumonic  con- 
dition in  the  lungs  was  much  less  acute,  much  less  exten- 
sive, and  in  many  cases  in  a resolving  condition.  Pericardial 
effusion  or  pericarditis  was  absent. 

Group  8 (above  6 months).  Here  the  ulcers  were  few  in 
number  and  practically  healed.  In  the  lungs  the  pneumonic 
patches  were  evanescent.  In  some  cases  no  evidence  of  any 
disease  could  be  found. 


Bacteriology. 

Dealing  first  with  the  cases  from  the  second  epidemic  in 
Piggery  II.,  it  may  be  seen  that,  with  the  exception  of 
pigs  73,  74,  and  75,  post-mortems  were  done  in  all  the  cases 
that  either  died  or  were  killed.  At  the  same  time  a bacterio- 
logical examination  was  also  made  in  as  many  cases  as 
possible.  It  was  impracticable  to  do  this  latter  operation 
in  many  cases,  while  in  other  cases  there  were  no  active 
lesions  to  make  it  worth  while  doing.  In  connection  with 
the  statement  just  made  relative  to  the  activity  of  the  lesions 
found,  it  may  be  mentioned  that  the  cultures  which  were  taken 
were  as  a rule  made  from  active  lesions  only. 

In  making  a general  survey  of  the  results  obtained  from 
these  cultures,  it  emerged  that  there  was  present  in  a very 
large  number  of  cases  an  organism  having  the  following 
characteristics:  (1)  gram  - negative  ; (2)  cocco- bacillus,  pleo- 
morphic and  polar  - staining ; (3)  forming  small  dewdrop 
colonies ; (4)  rapidly  dying  out  even  if  subcultured  fre- 
quently at  short  intervals ; (5)  giving  a different  type  of 
growth  at  different  times  on  different  samples  of  agar, 
possibly  in  response  to  slight  variation  in  reaction,  to 
which  this  organism  was  very  susceptible. 

An  organism  having  these  characteristics  was  found  in  a 
very  large  number  of  cases  in  practically  pure  uncontam- 
inated massive  culture.  For  the  purposes  of  the  table  to 
be  given  immediately,  when  this  occurred  the  cases  in  which 
it  did  will  be  recorded  as  positive,  as  also  will  be  the  cases 
in  group  a , where  the  organism  was  found  in  the  intestine 
to  an  equal  or  greater  extent  than  the  Bacillus  coli. 
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Tables  showing  Positive  Results,  as  just  defined,  in  Cultures 

MADE  FROM  THE  VARIOUS  ORGANS  FROM  ANIMALS  OF  THE 

various  Age  Groups. 

Age  Group  a (up  to  1J  months). 

Number  of  cases  = 29  ; cultures  made  in  17. 


Cultures 
made  in 

Positive 

in 

No  growth 
in 

Not  done 
in 

Lung  .... 
Heart  blood 

Lympatic  glands . 
Intestine 

1 case 

13  cases 

7 „ 

12  „ 

1 case 

7 cases 

4 „ 

11  „ 

0 case 

5 cases 

2 „ 

0 case 

28  cases 

16  „ 

22  „ 

17  „ 

Age  Group  J3  (2-4  months). 

Number  of  cases  = 21  ; cultures  made  in  12. 

Cultures 
made  in 

Positive 

in 

No  growth 
in 

Not  done 
in 

Lung  .... 
Heart  blood 

Lymphatic  glands 
Intestines  . 

12  cases 

0 case 

1 „ 

0 „ 

10  cases 

1 case 

2 cases 

9 cases 

21  „ 

20  „ 

21  „ 

Age  Group  y (4-6  months). 
Number  of  cases  = 14  ; cultures  made  in  3. 


Cultures 
made  in 

Positive 

in 

No  growth 
in 

Not  done 
in 

Lung  .... 
Lymphatic  gland 

3 cases 

1 case 

2 cases 

0 case 

1 case 

0 „ 

11  cases 

13  „ 

Age  Group  8 (above  6 months). 

Number  of  cases  = 7 ; no  cultures  made. 

This  Table  shows — 

(1)  The  great  prevalence  of  this  organism,  especially  in  the 
acute  stages  of  the  disease.  The  frequency  may  be  even 
higher  than  is  shown  in  the  positive  column,  for,  owing  to  the 
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delicacy  of  the  organism,  some  of  the  organs  from  which 
cultures  were  made,  and  which  were  noted  as  showing  no 
growth,  may  quite  well  have  contained  the  organism. 

(2)  This  table  is  derived  from  a consideration  of  cultures 
made  from  acute  lesions,  and  it  will  be  seen  that  the 
presence  of  this  organism  in  various  sites  allows  of 
an  age  table  being  constructed,  comparable  with  the  age 
table  for  the  pathological  findings  and  symptomatology  as 
follows : — 

Age  group  a (up  to  1 J months).  This  organism  is  very 
abundantly  present  in  the  intestine,  especially  in  the  large 
intestine,  corresponding  with  the  acute  inflammation  of  this 
part  in  these  cases  and  with  the  diarrhoea.  In  these  cases, 
however,  it  is  also  found  in  a considerable  number  of  cases  in 
the  heart  blood  and  lymphatic  glands,  and  it  was  also  found 
in  one  of  the  cases  of  pneumonia.  These  latter  cases  bridge 
over  the  gap  to  age  group  /3. 

Age  group  ft  (2-4  months).  Corresponding  with  the  pre- 
dominant lung  changes  and  symptoms,  the  organism  is  found 
in  large  numbers  in  the  lung  cultures.  If  the  blood  had  been 
examined  more  frequently  the  organism  would  have  been 
found  there  in  all  probability  in  a large  percentage  of 
cases.  It  was  found  in  the  one  lymphatic  gland  examined. 
No  intestinal  contents  were  examined. 

In  age  groups  7 and  8 the  pathological  changes  are  becoming 
more  chronic,  as  are  also  the  symptoms.  Here,  however,  the 
organism  is  found  in  the  tissue  which  is  mainly  affected,  the 
lung,  and  which  is  giving  rise  to  the  chief  symptom — namely, 
coughing. 

The  next  point  to  be  looked  at  is  the  further  reactions 
of  the  organism  just  mentioned.  In  this  connection  there 
may  be  considered  the  organisms  of  the  same  kind  obtained 
from  pigs  1-5.  Before,  however,  going  on  to  this,  it  will  be 
necessary  to  make  some  remarks  with  reference  to  other 
organisms  found. 

The  bacillus  of  distemper  (vide  supra)  was  found  in  two 
cases — viz.,  pig  4,  in  pure  uncontaminated  extensive  culture 
from  the  consolidated  lung ; and  in  pig  5,  in  conjunction  with 
the  organism  just  mentioned.  The  reactions  of  these  two 
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strains  of  the  distemper  bacillus  are  given  in  Table  II.  (No.  1) 
and  Table  III.  (No.  2). 

This  distemper  organism  was  looked  for  in  all  the  cases 
that  occurred  subsequently,  and  was  never  found.  It  should 
especially  be  mentioned  that  cultures  were  made  from  the 
noses  of  the  thirty-seven  small  pigs  of  group  {3,  when  they 
were  suffering  from  discharges  from  the  eyes  and  nose,  and 
in  no  case  was  this  organism  found. 

The  Bacillus  suipestifer  (classical  type)  was  examined  for 
in  every  culture  made  from  pigs  in  this  investigation. 
Organisms  resembling  it  were  found  in  two  cases  only — 
namely,  pig  1,  duodenum  ; and  pig  4 in  heart  blood,  duodenum, 
and  intestine.  The  reactions  of  these  organisms  are  given  in 
Table  I.  (Nos.  10-13)  and  Table  II.  (Nos.  2-7).  Particular 
attention,  however,  is  directed  to  the  varying  reactions 
given  by  these  organisms,  especially  noticeable  in  Table  I., 
and  more  especially  with  reference  to  organisms  Nos.  12 
and  13. 

Having  disposed  of  these  two  groups,  there  only  remain 
to  be  considered  organisms  belonging  to  the  group  whose 
characters  were  defined  above.  It  may  be  stated  again,  that 
all  the  organisms  left  in  the  tables  after  consideration  of  the 
distemper  and  suipestifer  group  belong  to  this  group. 

The  question  now  arises  whether  these  organisms  have 
more  common  characters,  elicited  by  further  tests,  than  are 
embodied  in  the  above  definition. 

In  the  first  place,  it  will  be  seen  that  they  all  agree  in 
giving  very  slight  or  no  growth  at  all  on  gelatine  at  room 
temperature.  Another  resemblance  is  that  they  all  produce 
acid  in  litmus  milk  after  a considerable  interval  of  time. 
Three  of  them,  however,  produce  acid  and  clot  in  litmus  milk 
in  forty-eight  hours.  These  are  No.  20,  Table  I. ; No.  2, 
Table  XII. ; and  No.  9,  Table  XIII. 

Again,  a large  number  of  them  produce  a trace  of  Indol  in 
peptone  water,  all  of  them  produce  a trace  of  nitrites  in 
nitrate  water,  and  a large  number  of  them  produce  acid  (some 
of  them  acid  and  gas)  in  cane  sugar.  The  general  resemblance 
in  their  reactions  between  organisms  1,  2,  3,  4,  and  5,  14  and 
15,  of  Table  I.,  derived  from  trachea,  lungs  and  glands,  and 
heart-blood  of  pig  1,  and  organisms  1,  2,  3,  4,  5,  6,  7,  8 of 
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Table  XIII.,  derived  from  the  intestines  of  several  small 
pigs,  may  be  here  also  pointed  out.  These  are  some  of  the 
resemblances.  The  tables  have,  however,  only  to  be  glanced 
at  to  appreciate  the  differences,  such  as  one  organism  produc- 
ing acid  and  gas  in  a sugar  in  which  another  produces  acid 
only,  or  one  organism  producing  acid  in  a sugar  in  which 
another  produces  no  change.  It  would  take  up  too  much 
space  to  go  into  all  the  details  and  attempt  to  reduce  them  to 
harmony.  It  will  suffice  if  attention  is  again  directed  to  the 
discussion  on  organisms  Nos.  14-21,  Table  I.  (pp.  5 and  7), 
and  Nos.  1-8,  Table  XIII.  (pp.  39,  40,  41),  where  the  variations 
in  cultures  derived  from  single  colonies  of  an  original  pure 
culture  from  each  other  and  from  the  original  culture  are 
gone  into.  In  fact,  to  state  the  matter  briefly,  this  great 
capacity  for  variation  in  the  biological  reactions,  as  also  a 
similar  capacity  for  variation  in  morphological  appearances, 
constitutes,  in  reality,  one  of  the  greatest  resemblances 
among  the  organisms  we  have  just  been  dealing  with. 

Taking  into  consideration,  therefore,  the  nature  of  the 
disease  considered  pathologically,  — a haemorrhagic  septi- 
caemia ; the  sources  of  this  organism  in  cases  of  the  disease ; 
and  the  practically  pure  state  in  which  it  is  in  most  cases 
obtained  from  these  sources ; its  morphological  and  cultural 
resemblances;  and  its  further  marked  capacity  to  vary  mor- 
phologically and  culturally, — the  presumption  in  my  view 
is  that  we  are  dealing  with  one  organism  only  in  all  these 
cases — namely,  the  B.  suisepticus. 

Effect  of  Vaccination. 

It  has  already  been  stated  ( vide  supra)  that  certain  of 
the  pigs  were  vaccinated  with  a vaccine  prepared  in  a special 
manner,  immediately  on  their  admission  to  the  piggery  in 
April  and  May.  To  elucidate  the  effect  of  this  vaccination, 
the  pigs  brought  in  at  that  time,  73  in  number,  will  be 
divided  into  two  classes  as  follows : — 

Class  1,  consisting  of  pigs  of  groups  y and  8,  made  up  of 
pigs  over  4 months  old,  and  consisting  of  36  animals. 

Class  2,  consisting  of  pigs  of  group  /3 , made  up  of  pigs 
of  about  2 months  old,  and  consisting  of  37  animals. 
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Class  1. 


Number  of  pigs. 

Source. 

Vaccinated. 

Unvaccinated. 

13 

A 

9 

4 

8 (pigs) 

D 

4 

6 (sows) 

D 

6 

0 

9 

B 

9 

0 

Thus  of  36 

pigs,  sources  A,  D,  and  B,  28  were  vaccinated 
and  8 unvaccinated. 

The  following  is  the  number  of  animals  dead  and  alive 
of  each  lot  from  the  various  sources  at  end  of  August: — 


Source. 

Vaccinated 

(dead). 

Unvaccinated 

(dead). 

Leavin 

Vaccinated. 

ig  alive 

Unvaccinated. 

A 

7 

4 

2 

0 

D (pigs) 

0 

3 

4 

1 

D (sows) 

1 

0 

5 

0 

B 

6 

0 

3 

0 

Total  . . 

14 

7 

1 

14 

1 

But  as  there  were  no  controls  in  the  case  of  the  sows 
from  source  D and  the  pigs  from  source  B,  a better  indication 
of  the  result  of  the  vaccination  may  be  obtained  by  consider- 
ing only  the  pigs  from  source  A and  the  pigs  from  source 
D in  the  above  table. 

Thus  7 vaccinated  and  7 unvaccinated  died,  leaving  6 
vaccinated  and  1 un vaccinated  alive  out  of  13  and  8 
respectively. 

Again,  in  the  above  tables,  several  pigs  were  killed,  not 
because  they  were  really  ill,  but  as  they  were  in  fair  con- 
dition to  allow  of  their  carcases  being  made  use  of.  Hence 
tables  giving,  1st,  the  results  as  moribund  and  dead  pigs 
among  vaccinated  and  un  vaccinated ; and  2nd,  the  results 
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in  regard  to  intestinal  lesions  among  vaccinated  and  unvac- 
cinated, might  give  a fairer  idea  of  the  result  of  vaccination. 

1st,  Moribund  and  dead  pigs. — When  all  the  36  pigs  are 
considered,  it  is  found  that  there  are  3 moribund  and  dead 
pigs  out  of  28  vaccinated,  and  2 moribund  and  dead  pigs  out 
of  8 un vaccinated ; but  if  we  limit  the  consideration  to  the 
sets  of  pigs  where  there  were  controls  (pigs,  sources  A and  D), 
then  there  are  2 moribund  and  dead  pigs  out  of  9 vaccinated, 
and  2 moribund  and  dead  pigs  out  of  4 un  vaccinated. 

2nd,  Intestinal  lesions. — Here  the  whole  36  pigs  will  be 
considered,  and  the  result  is  that  2 out  of  28  vaccinated  and 
4 out  of  8 unvaccinated  showed  these  lesions. 

It  will  thus  be  seen  that,  so  far  as  any  deduction  can  be 
drawn  from  the  results,  the  un  vaccinated  suffered  more 
severely  than  the  vaccinated. 

Class  2. 

Originally  there  were  37  pigs  in  this  class,  and  of  these 
22  were  vaccinated,  with  18  dead  at  end  of  August;  11  were 
unvaccinated,  with  1 dead  at  end  of  August. 

(Four  pigs  of  this  group  were  not  taken  into  consideration 
because  they  were  obviously  undersized,  thriftless  “piners,” 
to  which  to  give  a dose  of  vaccine  was  regarded  as  dangerous, 
in  that  it  might  have  killed  them.  Of  these  four,  two  were 
dead  by  the  end  of  August.) 

There  was  thus  a very  much  higher  death-rate  among 
the  vaccinated  pigs  (18  out  of  22)  than  among  the  un  vac- 
cinated (1  out  of  11).  It  has  to  be  further  noted  that  the 
unvaccinated  took  a much  milder  type  of  the  disease,  rapidly 
got  over  it,  and  were  soon  about  twice  the  size  of  their 
vaccinated  fellows. 

Practically  all  the  pigs  of  this  class  at  the  post-mortem 
showed  well-marked  lesions  either  of  the  intestine  or  lung. 
Considering,  however,  moribund  pigs  as  actually  dead,  there 
were  among  the  vaccinated  13  out  of  22,  and  among  the 
un  vaccinated  1 out  of  11,  again  showing  the  marked  pre- 
ponderance among  the  vaccinated. 

The  results,  therefore,  of  the  vaccination  as  performed 
above,  so  far  as  they  go,  would  appear  to  be  possibly  favour- 
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able  for  the  pigs  over  4 months,  and  very  unfavourable  in 
the  pigs  between  2 and  4 months.  With  regard  to  the 
results  in  the  pigs  over  4 months,  it  cannot,  however,  be 
excluded  that  possibly  they  would  have  done  much  better 
if  they  had  not  been  vaccinated  at  all.  This  is  all  the 
more  probable  in  view  of  the  mild  affection  of  the  control 
unvaccinated  pigs  between  2 and  4 months  old.  The  reason 
for  the  high  death-rate  in  the  vaccinated  pigs  between  2 
and  4 months  may  have  been  that  in  this  latter  case  too 
large  a dose  of  vaccine  was  given  for  the  body  weight  of 
the  animal,  and,  as  a matter  of  fact,  proportionately  to 
their  weight  they  were  given  a much  larger  dose  than  the 
older  pigs  of  Class  1.  On  the  other  hand,  the  pigs  of  Class  2 
were  obviously  not  in  good  health,  and,  as  has  been  already 
stated,  four  of  them  were  markedly  piners.  These  latter 
were  not  themselves  vaccinated,  but  they  belonged  to  the 
same  group  and  came  from  the  same  source.  Further,  two 
pigs  of  this  class — pigs  9 and  10 — were  killed  twelve  days 
after  they  came  into  the  piggery,  and  exhibited  lesions  which 
must  have  long  antedated  their  arrival  in  the  piggery.  The 
question  arises,  therefore,  whether  they  would  not  be  much 
more  sensitive  to  the  vaccine  than  the  older  pigs,  which  by 
their  very  age  were  more  remote  from  the  period  of  acute 
lesions.  As  the  pigs  of  both  classes  which  first  took  the 
disease  became  acutely  ill  two  to  three  days  after  the  second 
injection,  the  question  of  anaphylaxis  is  also  involved.  As, 
however,  the  vaccine  used  was  absolutely  sterile,  something 
more  than  anaphylaxis  was  required  to  set  up  the  specific 
disease  which  actually  appeared.  The  whole  question  of 
the  mode  of  action  of  the  so-called  “ filter  passer”  is  thus 
raised  in  an  acute  form,  but  as  this  has  already  been  dealt 
with  at  some  length  in  my  former  paper,  it  will  not  be 
further  discussed  here. 

Source  of  Infection  in  the  two  Outbreaks 
in  Piggery  II. 

1st  outbreak. — Swine  fever  had  broken  out  in  the  piggery 
a year  previous  to  this  outbreak.  The  pigs  were  then  killed 
out,  the  place  disinfected,  and  a new  stock  brought  in.  Things 
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had  gone  well  with  the  pigs  during  the  year,  but  about  the 
end  of  February  1916  there  was  a long  spell  of  very  cold, 
stormy,  and  snowy  weather,  and  it  was  while  this  lasted 
that  the  outbreak  occurred.  There  had  been  no  introduction 
of  fresh  pigs  into  the  piggery  previous  to  the  outbreak, 
but  diarrhoea  had  been  noticed  among  the  small  pigs  for 
some  considerable  time.  The  first  case  of  swine  fever  noticed 
was  of  the  fulminant  variety,  and  occurred  in  an  old  brood 
sow,  nursing  young.  Thereafter  a large  number  of  the  pigs 
were  noticed  to  be  ill,  some  of  them  very  acutely  so.  Although 
some  of  these  latter  gave  evidence  post-mortem  of  the  acute 
nature  of  the  disease  by  the  fact  that  the  only  post-mortem 
changes  found  were  multiple  haemorrhages  all  over  the  body, 
several  of  them  exhibited  lesions  the  initiation  of  which 
must  have  long  antedated  the  discovery  of  the  disease  in 
the  piggery.  The  presence  of  the  distemper  organism  in 
one  case  from  this  outbreak  should  be  noted  in  relation  to 
it  being  a possible  cause  of  some  of  the  illnesses  of  pigs 
classed  as  swine  fever. 

The  animals  were  all  killed  out,  and  the  place  thoroughly 
disinfected  with  carbolic  acid  and  limewash.  A period  of 
1J  months  was  now  allowed  to  elapse  before  fresh  pigs  were 
brought  in.  Having  regard  to  the  subsequent  history  in 
this  piggery,  it  is  important  to  note  that  these  precautions 
were  taken,  and  especially  to  note  that  the  disinfection  was 
very  thorough  indeed.  In  view,  however,  of  the  opinion 
expressed  by  the  Departmental  Committee  on  swine  fever 
on  page  ii.  of  their  final  Report  in  1915,  where  it  is  stated 
“that  a period  of  fourteen  days  may  be  regarded  as  suffi- 
cient to  bring  about  the  disinfection  of  infected  manure 
through  natural  causes,”  these  precautions  would  appear  to 
have  been  excessive.  They  erred,  however,  on  the  safe  side ; 
and  having  been  carried  out,  and  that  in  a very  efficient 
manner,  they  give  little  support  to  the  view  (which  may 
be  advanced)  that  the  disease  (which  afterwards  broke  out 
again  in  this  piggery)  was  introduced  among  the  fresh  pigs 
brought  in  subsequently  by  infection  from  this  previous 
epidemic. 

Fresh  pigs  began  again  to  be  introduced  into  this  piggery 
about  the  middle  of  April,  a month  and  a half  nearly  after 
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the  place  had  been  cleared  out.  The  pigs  introduced  came 
from  four  sources;  and  it  needs  to  be  emphatically  stated 
that  swine  fever  was  not  known  to  exist  in  any  of  these 
sources  by  the  Board  of  Agriculture  officials  or  by  the 
vendors  or  buyers  of  the  'pigs.  The  pigs  were  of  three  ages, 
as  has  already  been  mentioned,  group  /3  containing  pigs  from 
2-4  months,  group  7 from  4-6  months,  and  group  8 above 
6 months;  and  it  has  to  be  very  specially  noted,  1st,  that 
the  thirty-seven  pigs  of  group  /3,  which  came  all  from  one 
source,  were  on  the  average  much  undersized  and . very 
unthrifty  in  appearance,  four  of  them  being  notably  so; 
2nd,  that  two  pigs  of  group  ft  (pigs  9 and  10)  which  were 
killed  on  March  22,  twelve  days  after  their  arrival  in  the 
piggery,  exhibited  lesions  in  their  lungs  of  such  a nature 
that,  allowing  for  a period  for  infection  to  have  taken  place 
in  the  piggery,  these  lesions  could  not  have  developed  while 
the  pigs  were  in  this  piggery;  3rd,  that  one  of  the  large 
pigs  from  source  B,  which  never  during  its  sojourn  in  this 
piggery  showed  any  signs  of  illness,  when  it  was  killed 
by  the  butcher  as  fat  on  June  15,  a month  after  its  arrival 
in  the  piggery,  showed  extensive  but  quiescent  adherent 
pericarditis  and  pleurisy.  Had  this  condition  originated  in 
this  piggery,  the  animal  would  almost  certainly  have  given 
evidence  of  it.  The  inference  is  that  this  animal  previous 
to  coming  to  this  piggery  suffered  from  a condition  sus- 
piciously like  swine  fever  in  one  of  its  manifestations. 

As  has  already  been  stated,  certain  of  these  pigs  were 
vaccinated  in  the  manner  already  described.  The  following 
events  supervened  on  this  vaccination : — 

Pig  6,  of  group  7 and  from  source  A,  an  apparently  healthy 
pig,  in  a pen  with  three  other  apparently  healthy  pigs  of 
its  own  age  and  from  the  same  source,  on  receiving  a second 
inoculation  on  May  3,  following  a first  inoculation  on  April 
18,  became  acutely  ill  on  May  6,  and  died  on  May  14. 
Post-mortem. — Although  no  ulcers  were  found  in  the  intestine, 
the  condition  present  was  that  of  acute  swine  fever. 

One  of  its  pen-mates  took  acutely  ill  on  May  15  with 
high  temperature.  It  was  killed  on  the  17th,  and  there 
was  found  present  enlargement  and  congestion  of  the  lym- 
phatic glands  and  some  inflammatory  congestion  of  the 
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intestines.  It  should  especially  be  noted  that  there  was  no 
pancreas-like  condition  in  either  of  the  lungs.  On  May  20 
the  other  two  pen-mates  became  ill,  but  they  were  better  in 
about  two  days.  They  were  afterwards  killed  as  fat,  and 
post-mortem  showed  no  evidence  of  disease. 

A second  set  of  happenings  occurred  among  the  pigs  of 
group  /3.  Here  again  two  pigs — pigs  9 and  10 — of  group  /3 
and  from  same  source,  and  in  a pen  along  with  pigs  11,  12, 
13,  and  14,  on  receiving  a second  inoculation  on  May  17, 
subsequent  to  a first  inoculation  on  May  10,  became  very  ill 
on  May  21,  and  were  killed  on  May  22.  The  condition 
found  post-mortem  was  obviously  an  acute  attack  on  the  top 
of  something  chronic,  for  the  inferior  borders  of  the  lungs, 
the  middle  lobe  on  the  right  side  and  the  postcardial  lobe,  in 
both  cases  were  found  in  the  pancreas-like  condition  described 
above.  It  was  also  noted  that  pig  10  was  a very  small  under- 
sized pig,  and  very  thin.  Later,  on  June  2 and  16,  the  pen- 
mates of  these  two  pigs — pigs  11-14 — were  killed,  because 
they  were  in  extremis. 

Meantime  the  other  pigs  of  this  group  were  seized  with  the 
disease,  but  the  lot  just  described  were  the  first  to  be  demon- 
strably ill,  and  they  were  all  killed  out  by  the  disease  before 
deaths  began  to  occur  among  the  others. 

From  the  detailed  statement  just  made  the  following 
points  arise  for  consideration.  First,  with  regard  to  pig  6. 
It  became  demonstrably  ill  on  May  6,  three  days  after  its 
second  inoculation,  and  died  with  all  the  appearances  post- 
mortem of  swine  fever.  It  infected  by  contagion  its  pen-mates 
with  a very  acute  disease.  One  of  these  died,  the  only 
demonstrable  post-mortem  appearances  being  congestion  of 
the  intestines  and  lymphatic  glands,  while  the  others  re- 
covered quickly.  The  other  vaccinated  and  unvaccinated 
pigs  of  this  group  did  not  begin  to  show  illness  till  the  disease 
had  become  quite  general  in  the  piggery  (about  the  middle  of 
June),  and,  further,  these  pigs  were  in  a pen  by  themselves 
quite  away  from  contact  with  the  small  pigs  of  group  /3,  in 
which  the  disease  next  started. 

With  regard  to  pigs  9 and  10  the  following  points  require 
consideration.  They  were  brought  into  the  piggery  on  May 
10;  received  their  second  injection  May  17 ; on  May  21  were 
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demonstrably  ill.  They  were  killed  on  May  22,  and  showed 
lesions  too  long-standing  to  have  been  acquired  during  their 
sojourn  in  the  piggery.  Pig  10,  moreover,  was  noted  to  be 
stunted  and  emaciated.  Both  pigs  belonged  to  a group 
whose  members  on  the  average  were  undersized,  thin,  and 
unthrifty.  They  gave  rise  to  a contagious  disease  which 
passed  first  to  their  pen-mates  and  then  became  general. 
They  had  no  association  with  the  pig  6 and  its  pen-mates. 

The  weather  during  the  initiation  of  the  outbreak  was 
quite  mild. 

With  these  facts  before  us,  can  we  arrive  at  any  idea  of  the 
source  of  origin  of  the  disease  in  these  cases  ? 

To  my  mind,  infection  from  the  previous  epidemic  in  this 
piggery  is  excluded  by — 

(1)  The  precautions  taken  with  regard  to  disinfection,  and 

the  interval  allowed  to  elapse  before  new  pigs  were 
brought  in. 

(2)  The  distemper  organism,  the  cause  of  a very  infectious 

disease  amongst  a large  variety  of  other  animals,  was 
found  in  pure  extensive  culture  as  the  only  organism 
present  in  an  extensive  pneumonic  condition  in  one 
of  the  pigs  of  the  first  epidemic.  Presumably  if  the 
disinfection  had  not  been  sufficient  this  disease  and 
the  causal  organism  ought  to  have  appeared  in  the 
second  epidemic,  but  though  carefully  examined  for 
it  was  never  found. 

In  the  next  place,  the  disease  did  not  arise  as  such,  by 
being  brought  in 1 with  the  fresh  pigs  from  their  various 
sources,  because  the  disease  was  not  known  to  exist  in  these 
sources,  and  vendor  and  buyer  were  satisfied  with  regard  to 
this  point. 

To  my  mind  the  disease  arose  in  the  piggery  by  the 
administration  of  the  vaccine  to  pigs  suffering  from  latent 
and  unrecognised  lesions  of  the  disease,  and  for  the  following 
reasons : — 

(1)  The  facts  already  adduced  {vide  supra)  anent  the 
clinical  and  pathological  condition  of  the  pigs  when 
they  arrived  at  the  piggery ; 

1 In  a patent  form  that  is.  To  my  mind  it  was  brought  in,  however,  in  its 
latent  unrecognised  form. 
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(2)  The  undoubted  relation  of  the  appearance  of  the  first 

demonstrable  cases  to  the  .second  administration  of 
the  vaccine,  especially  in  the  light  of  the  well-known 
phenomena  of  anaphylaxis ; 

(3)  The  difference  of  behaviour  of  the  vaccinated  and 

unvaccinated  lots  of  group  /3,  as  already  described, 
undoubtedly  points  again  to  the  administration  of  the 
vaccine  being  in  some  way  a causal  factor. 

It  would  be  wise  at  this  point  to  clear  up  what  may  appear 
at  first  sight  to  be  a contradiction  in  terms.  It  might  seem 
that  if  it  is  true  that  the  pigs  were  suffering  from  latent  and 
unrecognised  lesions  of  the  disease  when  they  arrived  at  this 
piggery,  then  they  must  have  been  suffering ; from  the  disease 
when  they  were  at  the  sources  from  which  they  were  derived. 
In  this  connection  there  has  first  to  be  borne  in  mind  the 
fact  that  the  disease  was  not  known  to  be  present,  officially 
or  otherwise,  at  these  sources;  next,  the  reputed  difficulties 
in  connection  with  the  diagnosis  of  swine  fever  in  certain 
of  its  manifestations;  and  further,  that  the  diagnosis  when 
it  is  made,  depending  as  it  does  in  the  last  instance  on  the 
finding  of  ulcers  in  the  intestine,  leaves  many  loopholes 
for  cases  of  the  disease  being  missed.  In  the  first  place, 
as  long  as  pigs  are  going  on  fairly  well  in  a piggery,  and 
there  are  no  sudden,  acute  deaths  taking  place  among  the 
larger  pigs,  the  owner  has  no  reason  to  suspect  the  presence 
of  swine  fever.  Small  suckling  pigs  may  be  suffering  and 
dying  from  diarrhoea,  and  may  be  becoming  piners  and  wasters 
with  a chronic  cough,  and  unthrifty  to  the  last  degree.  Such 
happenings,  though  recognised  by  pig-keepers  as  occurring, 
and  occurring  very  frequently,  in  pigs,  are  unassociated  in 
their  minds  with  swine  fever.  Suspicion  is  first  aroused, 
however,  when  a large  number  of  the  largest  and  most 
valuable  pigs  die  suddenly  with  all  the  symptoms  of  a 
very  acute  illness.  The  process  thereafter  consists  in  a 
search  throughout  the  piggery  for  an  animal  to  show  the 
so-called  characteristic  ulcers  of  the  disease.  When  this  is 
found  the  condition  is  stamped  swine  fever.  It  is  not  re- 
cognised, however,  that  these  lesions  when  found  must  have 
long  antedated  the  sudden  outburst  which  drew  attention 
to  the  disease,  nor  is  it  recognised  that  had  it  not  been  for 
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this  sudden  outburst,  the  possibility  is  that  these  pigs  with 
the  ulcers  in  their  intestines  would  have  lived,  and  been 
hilled  eventually  and  sold  as  pork  without  anybody  being 
the  wiser.  (These  considerations  are  brought  forward  with- 
out imputing  anything  but  the  most  proper  motives  in  all 
concerned.) 

A further  point  which  has  also  to  be  borne  in  mind  in 
regard  to  the  difficulty  of  recognising  when  an  animal  is 
really  ill  is  the  disparity  between  the  gravity  of  the  lesions 
with  which  many  pigs  (and  other  lower  animals)  can  be 
affected  and  the  symptoms  exhibited.  Thus  I have  seen 
puppies,  whose  lungs  were  almost  completely  solidified  with 
the  pneumonic  condition  so  commonly  found  in  distemper, 
jumping  and  frisking  about  in  a manner  quite  unexpected 
considering  the  gravity  of  their  condition. 

Returning  again  to  the  point  as  to  what  may  be  termed 
latent  and  unrecognised  lesions  of  the  disease,  the  view  is 
commonly  held  that  pneumonic  conditions  and  chronic  pneu- 
monia have  nothing  whatever  to  do  with  swine  fever.  They 
are  looked  on  as  mere  accidents  in  the  disease,  and  as  being 
the  result,  according  to  the  prevalent  view,  of  secondary 
infections,  having  no  relation  whatever  to  the  primary 
cause  of  the  disease.  In  this  connection  I can  only  point 
to  the  constancy  with  which  cough  occurred  as  a symptom 
in  the  outbreak  here  investigated,  with  which  pneumonia  was 
found  in  the  various  cases  and  with  which  B.  suisepticus  was 
isolated  in  pure  extensive  culture  from  this  lesion;  to  the 
absence  of  other  bacterial  causes  of  pneumonia;  and  finally, 
to  the  complete  cycle  which  I believe  I have  established 
in  this  outbreak,  symptomatologically,  pathologically,  and 
bacteriologically. 

In  connection  with  the  further  study  of  the  epidemiology 
of  the  disease  in  this  outbreak,  the  phenomena  observed 
in  connection  with  the  six  sows  obtained  from  source  D 
requires  further  consideration.  These  sows  were  in  young 
when  they  arrived  in  the  piggery  about  the  beginning  of 
May  1916.  When  they  first  came  they  were  kept  in  the 
large  stationary  piggery  with  which  we  have  been  dealing 
up  to  the  present.  They  were  vaccinated  twice,  first  on 
May  3 and  then  on  May  10.  After  the  second  vaccination 


68 


A FURTHER  CONTRIBUTION  TO  THE 


they  were  at  once  removed  to  a new  wooden  piggery  at 
some  distance  from  the  original  one.  This  piggery  was 
entirely  new,  and  was  situated  on  ground  where  no  pigs 
had  been  before.  It  was  run  as  an  entirely  separate  estab- 
lishment with  a separate  staff,  there  being  no  communication 
between  the  two  places.  The  sows  remained  apparently  well 
till  about  the  end  of  June,  when  four  of  them  showed  signs 
of  an  acute  illness  of  a more  or  less  transient  nature,  and 
all  got  better.  They  began  to  farrow  about  the  20th  of 
July;  thereafter  the  two  sows  which  had  not  been  ill  pre- 
viously became  acutely  and  severely  ill  with  symptoms  of 
a haemorrhagic  colitis,  and  one  of  them  died.  The  pigs 
from  all  these  sows  when  they  were  about  a fortnight  old 
began  to  be  affected  acutely  with  diarrhoea.  This  diarrhoea 
was  associated  at  first  solely  with  an  acute  superficial  haemor- 
rhagic and  necrotic  inflammation  of  the  large  intestine.  As 
the  pigs  grew  older  definite  ulcers  of  the  large  intestine 
appeared,  and  later  still  definite  pneumonia,  haemorrhages, 
effusion  into  the  pericardial  sac,  and  definite  pericarditis 
occurred.  At  the  same  time  the  symptomatology  shifted 
in  accordance  with  the  lesions.  Bacteriologically,  the  B. 
suisepticus  was  found  at  first  chiefly  in  the  large  intestine, 
but  later  its  appearance  was  signalled  in  the  heart-blood, 
pneumonia,  and  lymphatic  gland  condition.  So  that  from 
the  simple  diarrhoea  of  these  sucklings  there  was  evolved 
in  the  course  of  a month  and  a half  the  symptomatology, 
pathology,  and  bacteriological  findings  of  the  small  pigs  of 
group  /3,  with  which  the  epidemic  started  in  May.  These 
suckling  pigs  must  have  got  the  disease  from  their  mothers, 
as  they  were  near  no  other  pigs,  and  their  mothers  un- 
doubtedly were  very  acutely  ill  of  a disease  which  resembled 
somewhat  the  type  of  affection  in  the  case  of  the  pen-mates 
of  pig  6 and  somewhat  that  of  pig  27.  How  the  mothers 
obtained  the  infection  is  doubtful.  The  disease  occurred 
among  them  too  late,  and  was  of  too  acute  a type  for  it 
to  be  likely  that  it  was  related  to  the  vaccination  or  to 
infection  while  they  were  staying  in  the  original  piggery. 
It  is  just  possible  that  in  this  instance  the  infection  was 
carried  on  the  feet  of  birds.  The  new  piggery  was  in  a 
wood,  and  was  about  150  yards  from  the  old  one,  and  large 
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flocks  of  birds,  especially  starlings,  fed  in  the  troughs  of 
both  places. 

It  would  be  well,  in  closing  this  section,  to  draw  attention 
again  to  the  importance  attached  here  from  the  point  of  view 
of  the  spreading  of  the  disease,  to  diarrhoea  in  small  pigs,  and 
the  syndrome  mentioned  above,  consisting  of  discharge  from 
the  nose  and  eyes,  and  special  skin  eruption,  being  recognised 
as  definite  items  in  swine  fever  ; and  to  the  presence  of  cough, 
spontaneous  or  appearing  when  the  animals  are  hustled,  as  a 
very  suspicious  indication  of  the  same  disease  in  a latent 
form,  if  helminthiases  of  the  lung  is  excluded. 

It  should  also  be  noted  that  the  view  is  put  forward  here, 
that  in  all  probability  the  disease  swine  fever  is  more  or  less, 
so  to  speak,  always  with  us,  requiring  only  the  subjection  of 
the  animals  suddenly  to  intense  inimical  conditions  for  its 
appearance  in  the  form  in  which  it  arouses  suspicion  of  its 
existence  — namely,  by  attacking  fulminantly  and  fatally 
several  of  the  larger  and  more  valuable  animals.  The  state 
of  matters  suggested  as  existing  here  may  be  illustrated 
by  reference  to  Plant  Pathology.  Potato  disease  due  to 
Phytophthora  infestans  is  always  more  or  less  present  in 
the  form  of  a diseased  tuber  here  and  there  in  possibly 
every  field  in  the  country.  It  takes,  however,  a wet  sun- 
less summer,  such  as  occurred  in  1916,  to  convert  the 
potential  danger  of  a few  diseased  potatoes  into  a real 
one  in  the  shape  of  the  failure  of  the  entire  potato  crop 
in  the  country  through  potato  disease. 


Summary  and  Conclusions. 

Symptomatology . 

Special  attention  is  directed  to  the  practical  constancy  of 
the  diarrhoea  in  the  young  pigs  of  suckling  age,  and  its 
absence  as  a rule  in  pigs  over  this  age,  where  simple  constipa- 
tion or  constipation  of  the  type  described  in  the  text  was  the 
rule ; to  the  existence  of  the  syndrome,  as  described ; to  the 
existence  of  cough,  especially  among  the  older  pigs,  as  a 
chronic  latent  manifestation  of  the  disease;  to  the  type  of 
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paralysis  exhibited  in  this  epidemic  as  described ; to  the  very 
indefinite  nature  of  the  symptoms  exhibited  in  many  cases, 
possibly  associated  with  the  fact  that  the  disease  occurred 
during  the  summer;  and  to  the  various  skin  eruptions  ob- 
served in  the  outbreak. 


Pathology . 

Here  the  notable  facts  are — the  presence  in  very  young 
suckling  pigs  of  a superficial  necrotic  haemorrhagic  inflamma- 
tion, especially  of  the  large  intestine,  associated  with  the 
diarrhoea  just  mentioned;  as  these  pigs  get  slightly  older, 
the  addition  to  this  lesion,  of  discrete  ulcers  in  the  intestine, 
acute  pneumonic  changes  in  the  lung,  together  with  peri- 
carditis; in  older  pigs  still,  the  gradual  disappearance  and 
resolution  of  these  lesions,  although  it  should  be  stated  that 
up  to  the  age  of  eight  months  the  pneumonic  condition  in  the 
lung  still  persisted;  the  important  role  attributed  here  to 
haemorrhage  in  this  disease  in  that  it  is  held  to  explain  the 
majority  of  the  lesions  observed,  and  especially  the  “ button 
ulcers  ” of  the  intestine ; the  changes  in  the  anterior  horn  of 
the  grey  matter  of  the  spinal  cord  in  the  case  of  paralysis 
associated  with  the  presence  of  the  distemper  bacillus 
should  be  noted  in  passing. 


Bacteriology. 

Here  attention  may  be  drawn  to — 

The  comparative  rarity  with  which  B.  suipestifer  of  the 
classical  type  was  isolated  from  these  cases ; the  fact 
that  the  distemper  bacillus  was  obtained  from  the 
pneumonic  lung  in  pure  extensive  culture  in  one  case  and 
mixed  with  B.  suisepticus  in  another  case  of  supposed 
swine  fever ; its  absence  from  the  cases  in  the  large 
epidemic  in  Piggery  II.  should,  however,  be  noted  at  the 
same  time. 

The  frequency  with  which  B.  suisepticus  was  obtained  in 
pure  extensive  culture  from  various  situations  in  the 
body  in  all  the  epidemics.  Especially  should  it  be 
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noted  how  the  number  of  sources  extended,  from  which 
the  organism  was  obtainable,  as  the  suckling  pigs  of 
group  a grew  older  and  developed  other  lesions. 


Immunity  and  Vaccination. 

The  questionable  favourable  result  in  the  older  pigs 
obtained  from  vaccination,  and  the  very  unfavourable  results 
in  the  younger  pigs,  together  with  the  possible  explanations 
of  these  results,  as  given  in  the  text,  may  be  here  mentioned. 


Epidemiology. 

The  view  is  expressed  here  that  swine  fever  is  more  or  less 
endemic,  under  present  conditions,  in  a suppressed  or  latent 
form  wherever  numbers  of  pigs  are  kept  together.  The 
advent  of  grave  inimical  conditions  would  appear  to  light 
up  this  latent  condition,  causing  acutely  fatal  cases  which 
leads  to  its  discovery  and  diagnosis  as  swine  fever. 

It  is  here  suggested,  that  to  recognise  the  latent  manifesta- 
tions of  the  disease  attention  should  be  paid  to  the  diarrhoea 
in  sucklings,  to  the  presence  of  piners  or  wasters  dating  from 
the  suckling  age,  to  the  existence  of  the  syndrome  mentioned 
above,  to  the  presence  of  cough  and  unthriftiness  among 
the  older  pigs,  and  to  a less  extent  to  the  presence  of  a rise 
of  temperature. 

In  conclusion,  the  facts  derived  from  a consideration  of 
these  outbreaks  would  appear  to  support  the  conclusions 
drawn  in  my  previous  paper  on  this  subject,  and  which  have 
been  mentioned  above  in  the  introduction. 


Recommendations. 

(1)  The  recognition  of  latent  and  hitherto  unrecognised 

manifestations  of  the  disease. 

(2)  Dealing  in  the  appropriate  manner  with  animals  affected 

with  these  latent  and  unrecognised  manifestations  of 
the  disease. 
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(3)  Attending  to  the  general  health  of  the  pigs,  and,  especi- 
ally, protecting  them  from  grave  inimical  conditions 
such  as  sudden  exposure  to  extreme  cold,  especially 
when  this  is  associated  with  rain  or  snow. 
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FIG. 

1.  Small  pig  of  group  /3,  showing  discharge  from  eyes. 

2.  Small  pig  of  group  j3,  showing  macular  dark  haemorrhagic  rash  all  over 

body. 

3.  Heart  of  small  pig  of  group . p,  showing  extensive  subepicardial 

haemorrhage. 

4.  Bladder  from  pig  of  group  /3,  showing  (a)  the  haemorrhages. 

5.  Section  of  bladder  of  pig  4,  showing  ( a ) the  mucous  membrane,  (6)  the 

haemorrhages,  and  ( c ) the  muscle.  Note  that  the  haemorrhage  comes 
right  up  against  the  mucous  membrane,  and  that  in  places  the  red 
bipod  cells  are  penetrating  between  the  cells  of  the  epithelium. 

6.  Section  of  part  of  kidney  from  pig  of  group  /3,  showing  (a)  the  pelvis 

of  the  kidney,  (&)  a papilla  cut  through,  and  (c)  part  of  the  haemor- 
rhage. 

7.  Section  of  lung  from  pig  of  group  /3,  showing  (a)  haemorrhages,  and  (b) 

catarrhal  broncho-pneumonia. 

8.  Section  of  wall  of  large  intestine,  showing  (a)  large  haemorrhages  in 

the  submucosa.  The  mucous  membrane  is  bulged  into  the  lumen  of 
the  gut  owing  to  the  size  of  the  haemorrhage. 

9.  Section  of  lymphatic  gland,  showing  (a)  the  haemorrhages,  (6)  lymphoid 

tissue. 

10.  Section  of  necrotic  ulcer  on  nose  of  pig,  showing  (a)  necrotic  swollen 

epithelium,  ( b ) junction  ol  swollen  epithelium,  with  normal  epi- 
thelium, (c)  normal  epithelium,  ( d ) line  of  demarcation  between 
normal  and  necrotic  tissue. 

11.  Same  as  in  fig.  10,  under  higher  magnification:  lettering  the  same. 

12.  Necrotic  ulcer  on  the  tip  of  the  tongue  (pig  41),  showing  (a)  necrosed 

portion,  (6)  line  of  demarcation  between  necrosed  and  healthy  tissue, 
(c)  organising  thrombi  in  subjacent  blood-vessels. 
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13.  Some  coils  of  large  intestine  of  suckling  pig,  aged  about  one  month, 

and  affected  with  diarrhoea,  showing  (a)  healthy  mucous  membrane, 

( b ) two  ulcers,  (c)  extensive  diphtheritic  exudate  on  the  mucosa  of 
rest  of  large  intestine. 

14.  Section  of  the  portion  of  this  intestine  with  the  diphtheritic  exudate, 

showing  (a)  necrosis  of  superficial  layers  of  mucous  membrane  and 
remains  of  necrosed  gland  tubules,  (there  is  also  hsemorrhage  into 
this  layer),  (6)  more  healthy  layer  of  mucous  membrane,  showing, 
however,  at  (c)  haemorrhages,  and  great  engorgement  of  the  vessels 
with  blood,  (d)  submucous  layer,  ( e ) muscular  layer,  (/)  serous 
layer,  showing  great  oedema. 

15.  Necrotic  ulcer  in  large  intestine,  showing  (a)  normal  mucosa,  (6) 

junction  between  normal  and  necrotic  mucosa,  (c)  necrotic  mucosa, 
( d ) swollen  submucous  tissue,  ( e ) muscle  of  intestinal  wall,  (/)  line 
of  demarcation  between  necrosed  and  living  tissue. 

16.  More  advanced  necrotic  ulcer,  showing  (a)  healthy  mucous  membrane, 

(6)  necrosed  mucous  membrane,  (c)  collections  of  blood  undergoing 
necrobiosis,  ( d ) line  of  demarcation  between  necrosed  and  living 
tissue,  ( e ) organising  thrombi  in  subjacent  blood-vessels,  (/)  mus- 
cular wall  of  intestines,  (g)  ulcer  penetrating  through  to  serous 
covering. 

17.  Another  of  the  same,  letter  references  as  in  fig.  16. 

18.  Blood-vessels  of  large  intestine  as  seen  in  vertical  section  (from 

Schafer  after  Kolliker),  showing  (a)  an  artery  passing  up  from 
submucosa,  (c)  vein  arising  from  capillary  plexus  (6)  which  sur- 
rounds the  mouths  of  the  glands. 

19.  Heart  of  small  pig  of  group  a,  aged  about  one  month,  showing  peri- 

carditis at  {a). 

20.  Section  of  lumbar  enlargement  of  pig  4,  showing  (a)  infiltration;of 

blood-vessels  with  small  round  cells,  ( b ) chromatolysis  of  nerve-cells 
in  anterior  horn. 
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